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Title & Document Type: 5328AH99 500 MHz Universal Frequency Counter 
Operating and Service Manual 

Manual Part Number: 05328-90101 

Revision Date: June 1984 

About this Manual 

We’ve added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
copy in the future, we will add it to the Agilent website. 

HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, life sciences, and chemical analysis 
businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is 
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent 
8648A. We have made no changes to this manual copy. 

Support for Your Product 

Agilent no longer sells or supports this product. You will find any other available 
product information on the Agilent Test & Measurement website: 

www.aqilent.com 

Search for the model number of this product, and the resulting product page will guide 
you to any available information. Our service centers may be able to perform calibration 
if no repair parts are needed, but no other support from Agilent is available. 
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SAFCTY 



*35 been yes/gnedanc/tej(edaccofrffog^o/nf6mat/orta/ Safety «equfremen».ro ensure 
Mfe operation andto keep the product safe, the information, cabtiohs, and warnings /r> this manual 
mmt be heeded, Refer to Section f for general safety considerations applicable to this product, 

tERTinCATldN 

Hewlett-Packard Company certifies that this product met its published specifications at the time of 
shipment from the factory, Hewlett-Packard further certifies that its calibration measurements are 
traceable to the United States National Bureau of Standards, to the extent allowed by the Bureau's 

calibration, facility, and to the calibration facilities of other International Standards Organization 
members, ■ ~ ■ ; ■ • \ , 

WARRANTY 

This Hewlett-Packard product Is Warranted against defects In material and workmanship for a period of 
one year from. date of shipment. During the warranty period, Hewlett-Packard Company will, at Its 
option, either repair or replace products which prove to be defective. 

For warrahty service or repair, this product must be returned to a service facility designated by Hp! 
However, warranty service for products Installed by HP and certain other products designated by HP 
Will be performed at Suyer's facility at no charge within the HP service travel area, OutsIde’HP service 
travel areas, warranty service will be performed at Buyer's facility only upon HP's prior agreement and 
Buyer shall pay HP $ round trip travel expenses. 

For products returned to' HP for wa.'rarity service, Buyer shall prepay shipping charges to HP and HP, 
Shall payjsh pping charges to return the product to Buyer. However, Buyer shall pay all shipping 
charges, duties, and taxes for products returned to HP from another country. 

LIMITATION OF warranty 

The foregoing Wfi^rranty shall not apply to defects resulting from improper or Inadequate malntenace , 
by Buyer, Buyer-lsupplled software or Interfacing, unauthorized modification or misuse, opVation 
SnteVrice specifications for the product, or Improper site preparation or 

I ^ ' I ' , ■ ' i . 

Mo OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE IMPLIED 

WARRANTIES OF MERCHANTAbILITV AND FITNESS FOR A PARTICUU^^^^^ 

EXCLUSIVE REMEDIES ' 

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES HP SHALL NOT 
DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES ' 

WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL theory. 

assistance 

agreements are available for 

For a«/«atjce, confart your nearest Hewlett-Packard Sales and Service Office, Addresses are 
provided at the back of this manual. 
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'this product' Is a , Safety Class I Idstf'umenr Iprovided 
, with a protective earth terminal), ' ' ' . 
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\ V i - K ill ; f ' - I • ;l a \ < ' I I . 

- 'r^wl *' 1 ’ i'’ I 1 ' * •’) 'i ^ ' 1 l‘l I ,'fl) 

BI^^ORE APPLYING pbwE^ 



I >' I 1 1 1 f 



, The CAUTION sign denote^ a 
hazard, It calls attention to art 
, ' qperating procedure, practice, 
or the like) which; It not cor^ 
rectly performed dr adhered 
to, ccUld r^siilt in damage to 
0 Jdes^t^uctlon of part dr all of' 

> the product. Do .not proceed > 
beyond a CAUTION sign 
, until the Indicated conditions 
^ are (lilly understood and met. 
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Verify that'ihe product Is, set to, match the available w r V . h ‘ ' 

llde voltage arid, the correct fuse Is Installed. Refer-td ' ) > ^ ' ' I, 

Section II; Installation, ■ , ' a' r ; ’ d c i. ' j, ' • 

, , i ' . , Any Interruption of the protective (grounding) con- 

V V ' , I, L r ' (hiside or outside the Instruinent) ordlscori- 

■oAeieW ' V nccdng the pr^oteptlve’ earth terminal Will caus la 

ground, ^ r , ,, potential shock hazard that could result In personal 

■;t V ; 'i? ' ' ^'-C L {^''‘^dnding of'ie conductor 6f a two conductor 
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Ah uninterruptible iMfety earth’' glo'und^^.^m^^^ i ■ i , 

pr,oy|dedfromthe mam power source to the product , i ' , ,i I, ' i 

rnpot .wiring ; terminals; . power. '.cord; supplied, VVher^ever it Is |lke|y tkat tli'e protection has' been 
pbwer.cprd sef, , , i' ; x ; Impaired, the Instrutnent must be made inoperative 
Vr ’ ! =0 ■ ' ' , ’ l l',' i , ' i ’ ‘ and be^secured against any upiptended operation. 
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, A , Instruction manual syipbol: power source. , . 

/!\ i , ' the product will be, marked ' ji ^ , 

^ ' thls\ symbol when It Is Servicing Instructions are, for; use by service-trained 

i ; necessary v?r the use( to refe^ persorinel orily; To.ayold dangerous electric shock', 

' V to the Ins.ructlon manual.' ' do 'not perform any servicing unless qualified to do 
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' ,i perfermed or adhered to, ■ , 

. ' '^Y ' I could ’result In personal In- For 'continued dfotecdon'Agalnst fire hazard, replace 

i,’'^, V \ , Jury. Do, not proceed beyond., the jihe fuse(s) only with 250V fuse(s) of the same 

' ! I l;, , , a WARNING sign until fhe current rating apd type (for example, normal blow, 

' ' ' ' Y ,'i ' ' Indicated conditions are fully / time delay, etc.).’ Do not use repaired fiises or'sHort 

V , . I : ' I, understood alhd rrifel, ' , , ' ' circuited fusehcildehs. , , 
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SECTION I 

GENERAL INFORMAYiCN 




1-1. SCOPE OF MANUAL 



1*2. This manual provides operating and service Information for the Hewlett-Packard Model 
532I3AH99 Universal Frequency Counter, tin this manual its name will beabbreviated to*'5328A” 
or "counter'^) A separate operators booklet contains condensed operator Instructions, 



1-3. This manual is divided Into eight sections as listed and described below: ' 

Section I GENERAL INFORMATION,— Describes the counter, lists specifications, lists 
Items supplied, lists items required, but not supplied, describes applications, 
and iists recommended maintenance and test equipment, 

Section II INSTALLATION — Provides Instructions for unpacking. Inspection, prepar- 
ation for use, preparation for reshIpment, and preparation for storage. 

Section III ■ OPERATION — Provides operator instructions Including frequency, measure- 
ment of Input signal: time period, time period average, time interval, time 
Interval average, and ratio between frequencies of two Input signals. 

Section IV .THEORY OF OPERATION — Covers a description of the general operating 
principles of the counter with reference to block, and schematic diagrams 
of each assembly, > 

Section V MAINTENANCE — Contains maintenance and service information, including 
i' a list of assemblies^ recommended test equipment, performance checks, and 

' ^d|iistment. Troubleshooting procedures and flowcharts are Included In this 

.action, ' ' 

; I , ,1 ■ , I , . ' ’ ' . 

Section VI , 'REPLAC'^iBLE PARTS — Provides a complete list of replaceable parts and 
' parts c ,'ering information. , 

Section VII ' MANl/AL CHANCES — Contains Information on manual changes. 

Section VIII ' SCHEMATIC, DIAGRAMS — Contains schematic diagrams and corhponent 
locating Illustrations, 



,1-4. JESCRl^lON I , 

1-5. The 5328A counter can be used to measure frequency, period, period average, time , 
interval, time interval average, and ratio. The 5320A provides a 9-dlglt LED display, display ^ 
storage, and leading zero blanking. Decimal point and Unit readouts aredisplayed automatically, 

Two Independent selectable Input channels are provided for time Interval measurements. Each , I 

Input phannel has an attenuator, trigger slope selector, level control, ac or dc coupling, and an 
oscilloscope marker output. Rear panel connectors provide a gate output, one- and lO-mega- ■ ’ ’ 

hertz output, and an Input for an external frequency standard. An ARM switch on the reaf panel ' | 
allows afiningSy the signal being measured (switch OFF) or by another input signal (switch ON). , ! ; 

1-6. INSTRUMENT IDENTIFICATION 

• ' > * 

. , I ■ - 

1-7, Hevylett-Packard, Instruments have a 2-section, 10-character serial number (OOOOAOOOCO), 
which Is located on the rear panel. The 4-diglt serial pi e/lx Identifies Instrument changes, ir i 

the serial prefix, of your instrument differs from that list^ on the title page of this manual, there 

are differences between this manual and 'your Instrument. Iqstruments having: higher serial 
prefixes .are covered with a "Manual Changes" sheet Included with this manual. 
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General Information * , 

■ i' ■ • 



I, 1-6. APPUCATIONS 

' t 

1-9. Specific applications information is provided in Section Ilf of this manual. The general 
application features of the 532BA are described in the following paragraphs. 

1-10. The high sensitivity, frequency range, and signal conditioning controls (sec Table 1^3) 
make the 53^A suited for a. Wide range of applications. 

.if, I 

111, The rear panel controlled “ARM" feature of the HP ■5328A is useful In opplicatlons such as 
burst frequency me.isurements, and pulse measurements. 

1-12. The 5328/1 single-shot resolution of 100 ns meets the requirements for a^)pl|catiohs 
such as mechanical and electromechanical device (relays) liming, time of flight measursmenis 
(ballistics), sonar ranging, iradio ranging, and navigation. 

1-13. Using time Interval averaging, time Intervals as short as 100 picoseconds, with resolution 
to 10 picosecdpds may be measured. Applications '-.-.elude coaxial cable length measurements, 
phase measurerhents, , logic timing measurements, and integrated circuit propagation delay 
measuremejtt. i ; 



1-14.' Full bandwidth, sensitivity, and signal conditioning of the Channel A, B, and C input , 
dmpllffers ($ provided for ratio and totalizing measurements. | ' 

' • . • ' I ■ ' t ' ■ ' ' 

1-15. Jhe 5328A HP-IB Interface is able to output (peasurement data and be controlled (fully 
programmed) via the Hewlett-Packard Interface Bus (HP-IB). The 5328A may be interfaced 
to HP-IB compatible instruments, calculators, or computers by interconnecting with an HP-IB 
cable.' ^ j 

j ^ . .•|:- 

1-16. EQUIPMENT SUPPLIED AND ACCESSORIES AVAILABLE ' 




! ■ : t I ; ■ ‘ i i - 

1-17. Table 7-7 lists equipment supplied with the 5328A and Table 7-2 lists Wessories avail* 

able. The Servicff Kits listed in Table 7-2 arc described in Section III. i i 



Table, 1-1. Equipment Supfjlied 



DESCRIPTION 


1 , 
HP PART NUMBER 


Detachable Power Cord ai cm (7'/, ft.) long 
Extender B )aH, 18 pin V 


6120-1348 

05328-62016 



\: 

f/Vr 



■A ' M 



,K ; 



C/| I: .1 1: ' 

i'i ' ' ' ’ .'/.r', r- 

. 11'; iV'i'i'/ 

1 V I ' , I 1 I, :,i , I 1 



Table 1-2. Accessorie}. Available 



^ ,OESCRIfTlpN 


HP PARE NUMBER 


' ' HP Interface Bus Interconnect Cable 

. i I . ■ : 

1 ■ 

1. . ' , 


10631A, 914 mm (3 ft. long) 
10^310, 1828 mm (6 ft. long) ■ 
10631C, 3656 mm (12 ft. long) 
106310, 0.5 m (iy, ft. long) 


; 4,, ,V, - 1 front Handle Kit 

. , 1' f.i . Rack Flange Kit (for instrumc-.is without handles) 

V. j'V, . Rack and Handle Kit (install, -ilon Instructions included 
, . with above kits) 


5061-0088 

5061-0074 

5061-0075 


^ ' ServIceXlf: ' ' 

'y' u;' ! ; , Function Selector and POM Kit , m , 

A,\ . .Ai . . •' " . '■ ' . ' r^r" ' 


05328-82004 



'i,' '■ Tabfe 7-T lists detailed, specifications for the 5328A. 

'::V. ■ 



\! /V :V,' V ■ ; 



jm 

m 






J 
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?ab/e 7*J, HP 552M Counfe/’ Spedficallons 



CHANNELS A AND B 

tNPUT characteristics ’ 

Range I ^ 

DCCoupkdtO lo 100 mi- 7 
AC Coupledt 20 Hz to |00 MHz 
'i Common A;'10 MHz maHtnum 
Sonjlllvllyt 30 mV rm5,'0— 35 MHz (dc coupled) 

20 Hz— 35 MHz (ac coupled) ; 

60 mV tmv, 35 MH?— 100 MHz 
,, Minimum pulte width 5 ms, 170 mV p-p. 

' Coupllpgt ac or dc switch selectable. 

Impcdancct > ' 

Separate; 1 Mil NOMINAL || 70 pf NOMINAL; 

■ Comment 500 Kfl NOMINAL || HO pF NOMINAL, 
Trigger, Level ( Variable over ±2.5 volts times attenuator 

setting with 0 volt NOMINAL preset (jositlon. 

‘ Usable range; 20% lo 80% of signal amplitude, ‘ 
Trigger Sloiler IncV'pertdent selection of + or - slope,’ 
Allenuiijom 111, X10, XIOfl NOMINAL,' ' ■ 

Dynamic Kanget 30 mV to IV rms (times attenuator 
setting, 0—35 MHz; 60 mV to 0,5V rms times attenu* 

I ator Setting, 35 MHz to 100 MHz 
Makimum Inpuit i 

DC coupled, XI t 250V rms, dc — 20 kHz 
100V rpis, 20 Hz - 50 kHz ' ' 

I 5 X 106V rms/frerj,, ,50 kHz — 1 MHz 
5V rms 1 MHz “i 100 MHz 
DC coupled, X10 and XlOO: 250y rms, dc - 0,5 MHz 
1,25 X 108V rms/freq„ ,5— 25 MHz 
5V rms, 25 MHz— 100 MHz 
AC coupledti200V (peak ac ± dc), 0—20 Hz, . 

Same as dc coupled abovp 20 Hz, i 

Channel Inpuit Separate or Common A. 

Marker Oulputst A and B channel Schmidt tiigger out- 
puts .ivallabic on from parx>lkNON(lNALLV 0 to 
600 mV levels Into 50ft; <20' tis delay. , 

FREQUENCY MEASUREMENTS / 

Frequency A ' ' , 

Range; 0—100 MHz direct count, 

Rerolutfon; 1 MHz to 0.1 Hz In dotjade steps, 
Accuracy; ±1 count ± Tltvie Base Error x Frequency, 
Display; kHz, MHz. i ’ 



Trigger Error «* 1,^ r 

t Input Voltage Slew Rate at Trigger Point 

Where Cl = Effective rams nol,e of counter’s Input channel 
(300 pV TYPICAL) ' ; ,, 

Where cn “ rms noise voltage of input signal for a 100 MHz i 
bandwidth i \ ' 

Note — The above assumes that both start and stop sfanal slew , 
rale arc the same, 



PililOD MEASURE^EN,tS 
Period A ' 

Rsiige: 10-B Hz-10 MHz 
Resolutloti: 100 ns toll s In decadesteps, 

Accuracy; ±1 count ± Time ba*o Error X Period 
±tril(gcr error* . , i 

Display; ps, ms, s 
Period Aycrage A 
Range: 10“9 Hz— 10 MHz 
Resolution; 100 ns — ,01 ps in decade steps, 
AccuraLy: ±1 counts displayed ± Time Base 
Ertor X Period 

^ t rigger error* 

nc. at periods averaged 
DIspMy: ;ts, ns 

TIME INTERVAL MEASUREMENTS ‘ 

Time Interval A to D 
Range; 100 ns to 108 seconds 
Minimum pulse width; 25 ns 
Resolution; 100 n$ to 1-sccond In decade steps. 
Accuracy: +1 dounl ± Trigger Error* ± Trigger 
Level Timing Error* ± Time Base Error X T,l. ' 
Display; p, 5, ms, 5, 

Time Interval Average A lo B 
Range; 0,1 ns to 10 seconds. 1 

Resolution; ^ 

+ 100 ns 

( \/no. Intervals averaged i 

Accuracy: 

, 100 ns F Trigger Error* 

■ ±4ns ± Time Base Error x T.l. 

Vno, tntcryalsaverjged ' 

± Trigger Level Timing Error* 

Minimum Dead Time: 150 ns from one STOP to 
next START ' 

Display: ps, ns. , 

RATIO MEASUREMENT 
Rath B/A or C/A 
Range A: 0-r10 MHz 
Range B: 0—100 MHz 
Range C: 50-500 MHz 

Resolution: Tpart X N 

Accuracy: ±1 count of B or C ± Trigger Error* of A 
times frequency of B or C (N>1), Foi N^l, add 
12 ns limes frequency of B or C, 



Trigger Level Timing Error (XI) r 

1/2 Hysteresis Band 



'Input Slew rate at START trigger point 
, V2 Hvsiercsis Oand 



Input Slew rate at STOP trigger point 




I 
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ra6/c 1-3, n?S32SA Counter Specifications ^Continued) 



PROGRAMMABLE OPERATION , 

(CHANNELS A AND B) 

includes Independe.il selection of coupling, trigger 
slope, trigger level, end attenuator for each channel. 
Separato/Common A switch is programmal-,. Also, an 
Invert feature switches Channels A and use ul In all 
functions except Ratio B/A. 

Trigger level is programmahle In 10 mV steps in XI: 100 
mV in X10; IV In X'lOO. 

Trigger level 'accuracy under remote control: 
Xlt±35mV 

XlO, XI 00s NOMINAL < 

' CHANNEL C 
INPUT CHARACTERIsnCS 
Rangci 50 MHz to 500 MHz direct count 
ScnsIlMtyt 15 mV rms, 50 MHz— 500 MHz 
Crupllngt AC 

Trigger Levclt 0 volts NOMINAL, fixed. 

Impcdancer 50fl NOMINAL 
Maximum tnpulr 5 volts rr.ss, 50—500 MHz 
Input Prolcctlont Input BNC fused; accessible from 
front panel, ■ ■ 

Overload iIrjdlc*lott Mashing Indicator warns of 
potential overload conditions, 

Rcsolutlom 1 MHz to 0,1 Hz In decade steps. 

Aceuracyt ±1 count ± Time Base Error X Frequency. 
Display: Hz, kHz, MHz 



TIME DASE 

Oulpulst 1 MHz and 10 MHz available at rear panel 
BNC In standby and operate modes, 

Output Levclr i volt rms into 50(1 
External Input: Operates from 1, 2.5, 5, and 10 MHz 
Input at IV rms. 

Input Impedance 1 KrtNOMINAL || 30pF NOMINAL. 
Counter automatically switches to external 
mode when external Input Is present. 

Oscillator Aging Rale: <5 X 1C'<o/day after a 
.tO-hour wr.rmup. Oscillator oven is energized 
when power cable Is connected to line voltage. 

GENERAL 

Power Requirementst 115V, +12%, -10%, ^7— 53 Hz, 
57—63 Hz, 300-420 Mz, or 230V, +5%, -10%, 47-66 Hz; 
150 VA max. 

Display: Nine-digit LED. 

Sample Rate: Variable from less than 10 milliseconds to 
more llian 5 s and HOLD. 

Arming: Rear panel ARM (ON-OFF) switch. Refer to 
operation for details. 

Blankingt Suppresses Reading zeros a‘»d digits below 
selected resoluliott. 

Hold: HOLDS count between samples. \ 

Trigger Lights: Indicate for channels A and B' where 
Input signals are with reference to trigger levels, 
Check Signal: Place FUNCTION switch in CHECK: 
Ccunter displays 10 MHz ±1 count. 

Operating Temperature: 0 to 50®C, 
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SECTION n 
INSTALLATION 



2-1. INTRODUCTION 

2-2, This section provides Instructions for unpacking, Inspection, preparation for use, ship- 
ment, and storage, 

2-3, UNPACKING AND INSPECTION 

2-4. If the shipping carton Is damaged, Inspect the counter for visible damage (scratches, 
dents, etc,), If the counter Is damaged, notify the carrier and the nearest Hewlett-Packard 
Sales and Service Office Immediately (offices are listed at the back of this manual). Keep theship- 
ping carton and packing material for the carrier's Inspection. 

2-5. PREPARATION FOR USE 






CAUTION 



Before connecting this instrument to an ac power line, be sure that 
the 115— 230-volt line selector switch on the rear panel Is set to the 
proper position and proper line fuse Is Installed (see below), 

2-0, Power Requirements 

2-7, This Instrumtint can be operated on single phase 115 or 230 |-10% +5%) volts ac. Power 
required Is 100 VA maximum. To .avoid Instrument damage, the rer panel line selector switch must 
beset to the correct position and the correct fuseiaslabcledon the rear panel) must be installed. 
See Section III for rear panel features photograph. When shipped, the switch Is set to 115-volt ac 
operation. , ' , 

2-8, Fuse Replacement and Installation 

2-9, The LIME FUSE Is accessible from the rear panel. The Instrument Is shipped with the correct 
fuse for the country of destination Installed, and the VOLTAGE SELECTOR switch Is sot properly, 

2-10, To change the operating voltage of the Instrument t 

a. Disconnect the ac power cable. 

b. Set the VOLTAGE SELECTOR switch to 115V or 230V, The selected voltage will be visible on 
the VOLTAGE SELECTOR switch, ' 

c. Install a 2-amp fuse for 115V operation or Install a 1-amp fuse for 230V operation. 

d. Reconnect the ac power cable, i 
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2-11> Power Cables ' 

WARDING I 

TO PROTECT OPERATING AND SERVICING PERSONNEL^ THIS 
INSTRUMENT IS EQUIPPED WITH A THREE>PIN POWER RECEPTACLE. 

THE CENTER PIN OF THE RECEPTACLE CONNECTS THE INSTRU- 
MENT CHASSIS AND PANELS TO EARTH GROUND WHEN USED 
' WITH A PROPERLY WIRED THREE CONDUCTOR OUTLET AND 

> POWER CARLE. IMPROPERLY GROUNDED EQUIPMENT CAN 
RESULT IN HAZARDOUS POTENTIALS bETWEEN EQUIPMENTS. 

2-12. To accommodate the different power rec.-^ptacles used throughout the world, tliii Instru- 
ment Is supplied wld'f ')o hi Vio power cabicsshown Tah/e 2-7. Connect the power cable to a 
power source receptacle t< . )t has a grounded third conductor 

' < ■ (. 

2-13. Operating Environment . 



2-14. Maximum and minimum allowable operating temperatures are listed In Table 7-J. If these 
limits arc exceeded at the Installation site, auxiliary cooling or heating should be used to keep the 
environment within limits. A 1-inch space above the counter should be clear to allow cooling air 
circulation. The cooling fan exhaust port at rear Is to be kept clear. 

2-15. Rcnch Operation 

2-16. The instrument cabinet has plastic feet and the l.srge tilt carrying handle will fold under for 
convenient bench operation. The tilt handle permits Inclining the Instrument for ease In using 
front-panel controls anid Indicators. 

NOTE 

The tilt carrying handle may be secured in any position by tightening 
the knurled side screws. 

2-17. Rack Mounting 

2-10. The counter Is reedy for bench operation as shipped from the factory. To mount the 
counter In a rack, it is necessary to order and install the rack flange kit listed in Table 7-2. 

CAUTION 

Ambient temperature (n rack during operation should not 
exceed 112®F (50®C). Be sure instrument position in rack permits 
I adequate air circulation and that nearby equipment docs not 

discharge hot atr directly on the instrument, ’ 

2-19. PACKAGING FOR RFSHIPMENT 

2-20. Original Packaging 

2-21, The same containers and materials used In factory packaging can bo obtained through the 
Hewlett-Packard Sales and Service Offices listed at the rear of this manual. 

2-22, If the counter Is being returend to Hewlett-Packard for service, attach a tag Indicating the 
type of service required, return address, model number, and full serial number. Mark the 
container FRAGILE to assure careful handling, 

2-23. In any correspondence refer to the counter by model number and full serial number. 










•> »'• t 




PLUG TYPE 




CABLE HP 
PART NO, 



6120.1351 
6120-1703 I 6 



Table 2-1, AC Power Cab/ci Available 



PLUG DESCRIPTION 



8120-1369 

6120-0696 



6120-13# 

0120-1396 

6120-1754 

6120-1376 

8120-1521 

6120-1676 



8120-2104 



8120-2956 

8120-2957 



Siralght ••BS1363A 
90“ 





0120- 1609 7 

8120-1692 2 



Siralghi ••N2SS190/ASC112 79 

90“ 67 



Straighi ••CEE7-Y11 
90“ 





Siralght ““NEMAS-IOP 
90“ 

Straight "NEMAS-ISP 
Straight ““NEMAS-ISP 
90“ 

Straight ““NEMAS-ISP 



Siralght ““SEVIOII 
1959-24507 
Type 12 



8120-069 8 6 Straight ““NEMA6-15P 



Straight “*DHCK 107 
90“ 
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03LOR COUNTRY 



Mint Cray United Kingdom, 
Mint Gray Cyprus, Nigeria 
Rhodesia, Singapore 



Ausirallia, 
New Zealand 





Mint Gray East and West Europe, 
Mint Cray Saudi Arabia, 
Egypt* So Africa, 
India (Unpolarizcd 
In many nations) 



United Stales, 
C.'nada, )apan 
nOOV or 200V), 
Mexico, Philippines, 
Taiwan 



Switzerland 



United Slates, 
Canada 



Denmark 





il; 



“CD = Check Digit (refer'to Section VI), 

••Part number, shovYo for plug Is^lndusi^y Identifier for plug only. Number shown for cable Is HP Part Number for 
complete cable Including plug, 

E g Earth Ground L*tLine ,'N® Neutral 



1 



Ml 
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2-24^ Olhcr Packaging Mclitods 

2-25. If factory packaging Is not available, good commorical packing should be used, Contract 
packaging companies In many cities can provide dependable custom packaging on short notice. 
The following general Instructions should be followed when repackaging with commercially 
available materials, ' 

a. If shipping to a Hewlett-Packard Service Office or Service Center, attach a tag Indicating 
the type of service required, return address, model number, and full serial number, 

b. Wrap the counter In heavy paper or plastic, 

c. Use a strong shipping container , A double-wall carton made of 350-pou nd test material Is 
normally adequate for shipments inside the U.S, 

d. Use enough shock-absorbing material (3- to 4-Inch layer) around all sides of the counter 
to provide a firm cushion and prevent movement Inside the container, Protect the 
control panel with cardboard, 

e. Seal the shipping container securely. 

2 - 26 . STORAGE 

2-27, If the counter Is to be stored for an extended period of time. It should be enclosed in a 
clean, dry, scaled container. See specifications in Section I for storage environmental limitations. 
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SECTION III 
I OPERATION 
(OPERATORS INSTRUCTIONS) 



3-1. INTRODUCTION 

3-2, This section contains In^urmatmil necessary to understand how to control and use the 
counter, Specific details and examples are provided for making measurements of frequency, 
period, period average, time Interval and time Interval average, and ratio. How to use the ex- 
ternal frequency standard Input Is described. Programming Information for use with the HP-ID 
Interface and the Programmable Input Module is provided. Front and rear panel controls, con- 
nectors, and Indicators arc described, 

3-3. FREQUENCY MEASUREMENTS 

3H. To moke a frequency measurement on a CW signal below 100 MH^, select FRCQ A func- 
tion, select the appropriate Input signal conditioning, and apply the signal to A Input, The 
RESOLUTION switch determines the resolution of the measurement. Since the 5320A Is a con- 
ventional counter, 1 Hz resolution Is obtained In 1-sccond of measurement time |e.g,, ,lHz 
10 seconds). The ,1 Hz best case frequency resolution limits the low frequency measurement 
accuracy. In practice, low frequencies tjre measured by making a perlofi or period average 
measurement and Inverting the result to obtain frequenry, 

I I 

3-5, To make a frequency measurement on a CW signal In the range of 50 to 500 MHz, select 
FREQ C function and apply the signal to the Channel C Input, Make sure that the amplitude does 
not exceed 5V rms. The trigger level for the Channel C Is fixed at OV dc. If pulse waveforms are 
being measured, they must cross th rough 0 volts dc by a leasi'25 mV, Pulse widths down to 1 ns can 
be counted. 



DO NvOT exceed S volts rms at ‘*C* channel Input, Circuits In this 
channel may be damaged by higher voltages. 

3-0, The A, D, and C Input modules are direct count modules. Direct count allows greater reso- 
lution per-second of measurement lime than prescaling techniques and Is Important In making 
frequency measurements on pulse bursts since the allowable measurement time Is fixed (it 
must be less than the width of the burst), 

3-7, When the 532BA Is In FREQ A or FREQ C function and the rear panel ARM switch Is OFF, 
a measurement cycle Is Initiated (l,e„ arms the counter) upon the first trigger level crossing at 
the A (or C) Input, This means thac pulsed signals arc measured as easily as CW If the measure- 
ment time (determined by the RESOLUTION switch) Is less than the width of the palse, 

i 

3-a. with the ARM switch ON, FREQ A and FREQ C are armed by a trigger event at the D In- 
put, This mode Is useful whenever It Is desired fo have real time control over when a measure- 
ment Is to begin. Useful applications Include measuring frequency variations along a frequency 
burst and linearity testing of sweep generators, figure 3-1 Illustrates the setup for measuring 
the linearity of a sweep generator, The Channel B Trigger 'evel Is adjusted to trigger (and there- 
by arm the counter) at various p ts along the sweep out waveform. By pic ting the B trigger 
levels and the corresponding frequency measurements made at those levels, the linearity of the 
generator may be determined. 




3-1 
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ARM SWITCH ON 









(F OUT 



A 

f 



SWEEP 

GENERATOR 



SWEEP OUT 



Figure 3-7, Measuring Linearity 



3-9. PERIOD MEASUREMENTS 

3-10, The PERIOD and PERIOD AVQ functions allow slngl'^ period measurement or multiple 
period averages to be made on Input signals Into Channel A for frequencies up to 10 MHr, These 
modes are useful for making low frequency measurements where maximum resolution Is 
ocsircd^ 

3-11, To make a PERIOD or PERIOD A VC measurement, select the desired function, select 
appropriate Input signal conditioning, and apply the signal to the A Input, For single period 
mcasuremcrtts. the RESOLUTION switch scales the time base frequency which determines the 
resolution of the measurement, for optimum resolution, select N>=1, Other N values may be 
desirably to prevent ^ overflow or to get rid of unstable digits, for PERIOD AVC measure- 
ments. the RESOLUTION switch selects the number of periods over which the period average 
measurement s made (the time base Is 10 MHz for this case), the PERIOD AVC mode gives 
Increased resolution and accuracy. Trigger error Is decreased by N and the resolution Is In- 
creased by N (resolution 10^, The measurement time Is equal to' the period times N, 

period A^'C with the rear panel ARM switch OFF. the measurement 
PFRinn ^ RATE control and the Input signal. With the ARM switch ON. 

PERIOD and PERIOD AVC are armed by a trigger event at the B Input, To measure the fre- 
quency of a m.ne burst signal, use arming and the PERIOD AVC (for Increased resolution over 
a low freouen^ measurement) as shown In Figure 3-2. Select N equal to or less than the 
nurnber of periods In the tone burst and adjust Channel B trigger level to trigger on the first 






z 



REAR PANEL ARM SWITCH ON 



rCOM A- 




r 



B TRIGGER LIGHT 
INOICATES WHEN 
D TRIGGER EVENT 
ARMS MEASUREMENT 



Figure 3-2. Tone Burst Measurement 
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3-13. TIME INTERVAL MEASUREMENTS . 

3-1i One ol iwo lime Iniorval functions can be selected, time Interval or time interval average. 
These functions measure the lime Interval between a STAKT signal at the Chartnel A Input and 
STOP signal at the Channel B Input, If both the START and the STOP signals are derived from 
the same signal, place the COM A'SEP In^ COM A position, Separate slope and level controls 
for each channel allow variable trlggerhtg on either positive or negative going slope, 

3-15, In single-shot time Inte^^lil r|ionsUrdrnents, Channel A opens the main gate and Channel 
D closes the main gate. While' the , main gate is open, 10 MHz Is divided by the setting of the 
RESOLUTION switch and totalized by the counter. Tor optimum resolution, select N=l, Other N 
values may be chosen to prevent display overflow (e,j,, long time intervals) or to get rid of 
unstable digits. In time Interval average measurements, the main gate Is open for the number 
of time Intervals selected by ijaii RESOLUTION switch. The 5320A 10 MHz clock Is totalized only 
during the Individual time intervals. The resolution of the measurement Is Improved by the ■/R', 

3-16, In order to allow the synchronizers time to reset during time Interval averaging, there 
must be at least 150 ns deadtime. Deadtime is the time beiwpen the preceding time Interval stop 
event and the current time Interval start event as shown in figure 3-3, 




3-17, The time Interval averaging technique Is based on the fact that If the ±1 count error Is 
truly random It can be further reduced by averaging a number of measurements. The words 
"truly random" are significant. For time Interval averaging to work the time Interval must |1) be 
repetitive and (2) have a repetition frequency which Is asynchronous to the Instrument's clock, 
Under these conditions the resolution of the measurement 1st 



± 1 count , 

n/TT 

where N <= the number of time intervals averaged. It bears repeating that the input signal 
frequency must not be a subharmonic of the Interna) clock frequency — which is 10 MHz, 



3-16, During a time Interval average, there must be only one stop pulse for each start pulse. 
Extraneous stop pulses which occu>' before the next stw ; pulse arc accumulated and give erro- 
neous readings. For example, the case Illustrated in Figure 3-4 would result In a reading equal 
to one-half of the desired tinie Interval, 



START PULSES \ 


L k 


FROM A 

STOP PULSES L 


1 } 


1 


PROM B 



Figure 3-1. Multiple STOP Pulses 
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3-19> To SCI up a lime Interval measurement, the marker outputs may be monitored on an 
oscilloscope (^ee T/gure 3-5) to Indicate where the channels are triggering with relation to the time 
Interval of lnlerest, The GATI!/MARKER OUT Is high during the time Interval being measured. 



OUTPUT INPUT INPUT 




I Figure 3-5, Monitoring Marker Outputs 

I 



3-20. In T.l. A-*B and T.l. AVG A-B with the rear panel ARM switch OFF, the counter Is armed 
by the run down of the SAMPLE RATE control. With *he rear panel ARM switch ON, T.l. A— B 
and T.l. AVG A^B are armed by an event at the C Input. For T.l. AVG A-*B, only one arming 
signal (s required per average measurement (I.e., the counter doesn't need to be armed prior 
to each Individual time Interval In the time Interval measurement), 

3-21. RATIO MEASUREMENTS 

3-22. For ratio measurements, the 5320A has wide bandwidth, good sensitivity, and complete 
signal conditioning of the Channel A, B, and C Input amplifiers. 

3-23. Two ratio functions are available: B/A and C/A. The ratio of the frequency at B (or C) 
to the frequency at A Is measured for N counts of A where N Is selected by the RESOLUTION 
switch. The resolution of the measurement Improves with Increasing N and is given by 1 part 
In B/A X N (or C/A x N). Since the range of A Is 0-10 MHz while B Is (h-100 MHz, the lower 
frequency Is normally applied to the A input although there Is no restriction that this be the 
case (I.e., ratios less than 1 may be measured). If B/A Is greater than 1, the measurement reso- 
lution Is belter than switching the Inputs for a ratio <1, provided the value of N remains the same. 

3-24. OPERATING CONTROLS 

3-25. All of th^ front and rear pariel operating controls are shown and described In Figures 
3~6 and 3-7, ' 
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1. LINE switch 0> In STBY position with light on, supplies power to oven of the high stability lime 
base to maintain a constant temperature for the crystal, In OPER position,, supplies normal 
operating power to the Instrument. 

2. RESET button O , Resets display and Internal count to zero. When continuously depressed, lights 
all segments of the LED display and all annunciator LED’s for LED test. Returns 532UA to LOCAL 
CONTROL when HP-IB Interface Is In use, 

3. FUNCTION selector Selects mode of operation. ^ 

a, FREQ A. Sets counter to measure frequency at Channel A. 

b, FREQ C, Sets counter to measure the frequency of the signal at the Channel C Input. 

c, PER A, Sets counter to measure period at Channel A. 

d, PER AVG A, Sets coupler to make a period average measurement of the signal at Channel 
A, The number of periods over which the average measurement is madels determined by 
N, Selected by the RESOLUTION switch. 

e, T.l, AVG A— B, Sets counter to make a time Interval average measurement of the time 
Interval from A to B. The number of time Intervals over which the average measurement is 
made Is determined by N, selected by the RESOLUTION switch, 

f, T,|. A-B, Sets counter to make a time interval measurement. Start signal is applied to 
Channel A and the slop signal Is applied to Channel B, 

g, CHECK. Applies 10 MHz to decade counting assemblies. Verifies operation of SAMPLE 
RATE control, RESOLUTION switch, and RESET, 

h, RATIO C/A, Sets counter to measure the ratio of tf]e signal frequency at Channel Cto the 
signal frequency at Channel A. 

I. RATIO B/A, Sets counter to measure the ratio of the frequency at Channel B to the 
frequency at Charinel A. 

Top bl.ink position has no function. 



Figure 3-6. HP5328A Front Panel Operating Summary 
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® rcioluilon In (rcfiuency nieasuremcnis and N 
MucnSy ^ m».uron,™i.. D«c™incs how loo* Iho m.ln Is opon for 



GATE TIME 
(seconds) 

1 X 10-0 
10 X 10-*' 
100X 15-e 
1 X 10-a 
.01 
.1 
1 

10 



RESOLUTION 

(Hi) 

1 M 
100 k 
10 k 
1 k 
100 
10 
1 
.1 



WMPLE RATE coniM Carles time between measurements continuously 'rom less than 10 
milliseconds to HOLD (which holds display Indefinitely). ^ 

!“ctflallon in®^^ for "FREQ C" channel., Refer to 

Channel Aand B Schmitt trigger outputs Indicate when a channel is 
triggered; 0 to 500 mV levels Into E0« with less than 20 ns delay. 

SK ” ® lo COM A, Channel B coupling Isdetcrmined by setting of Channel A coupling 

attenuation of Input signal. Signal amplitude is reduced by 10 in 
X10 and by 100 In XiOO. When Input amplifier control switch (0 h In COM A» Channel B 
attenuation Is determined by setting of Channel A attenuation switch O. 

fhSnpuSr ® ® Channels A and B. {Table 1-2 lists the type of coaxial cableused with 

ht^sU^UeoalXTnm^ '"^pco'fent operation of Channels A and B 

Channel offi R t n ^ (Common A) position, the signal at A is also applied to 
Channel B. (The B Input is disconnected from the Input circuitry; Channel B coupling and 

attenuation are determined by the Channel A settings.) ^ pmgano 

Trigger lights 0,0. Light blinks when its channel Is triggering. Light Is OFF when input signal Is 
below the trigger level. Light Is ON when input signal is above trigger tevet '"P“”'8natls 

conjunction with ATTEN switch to select voltage at which 
b^^gerlng occurs. With XI attenuator, level is variable ±2.5 volts. In X10, ±24 volts. In XIOO, ±250 

\ 

SLOPE switches 0, 0. Select triggering on either positive or negative slope of Input signal. 

Spm Sn^n^cTo'! ^ ® ^ 

OVFL (overflow) annunciator 0 . Indicates that one or more of the most-significant digits (digits 
•eft-most from the decimal point) are not displayed, ^Bnincani oigiis (otgtis 

RMT (remote) annunciator 0 . Lights when 5328A is in remote operation. 

progre^sl'^'^"'^*^*°^ ® counter’s main gate is open and a measurement Is in 

K, S, m,p, n, and Hz annunciators 0. Indicates the units multiplier of the measurement. 
Nine-digit LED display 0 shows all measurements. 



Figure J-6, HP S328A Front Panel Operating Summary (Continued) 
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O VOLTAGE SELECTOR switch, Selects 115 or 230 volt operation. 

O line fuse. Requires a 2.0-amp fuse : or 115 Volt operation or a 1.0-amp fuse for 230 volt operation. 

) 

O AC Line connector. lEC type with offset pin connected to chassis, 

O ARM switch. With switch In OFF, counter is armed by the same signal which Is involved in the 
measurement (e.g., FREQ A measurements are armed by the signal at Channel A). With arming ON, 
the measurement is armed by an fnpul other than the Input Involved In the measurement. The 
following are armed by an event at B; FREQ A, PERIOD A, PERIOD AVG A, FREQ C, C/A; the 
following are armed by an event at C: T.l. A~B, T.l, AVG A-B, RATIO B/A, 

O ext OSC input connector allows separate outside signal to be used for time base. 

O 1 MHz OUT and 10 MHz OUT connectors allow Internal high stability oscillator signal to be used 
outside the 5326A. Outputs are buffered, 

O GATE/MARKER OUT connector. High when the main gate Is open, 

O HP-IB Interface connector (24-pln), Used to convey data and programming Instructions, 

O HP-IB Interface address switch. See Programming Operation in this Section. 



Figure 3-7. HP5328A Rear Panel Controls and Connectors 
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3-26, FUNCTION OF CONTROLS/ INDICATORS, INPUTS, AND OUTPUTS 

3-27. The following paragraphs provide a detailed description of the function of controls. Indl- 
cators, and connectors. 

3-28. DWplay 

3-2? I he 53MA counter display consists of nine-digit, seven-segment LED display and annun- 
ciators for Ind eating the rneasurement units of Hz, s, as well as multiplier Indicators |K, m, u 
n), These display units and multipliers are automatically displayed along with the correct deci- 
mal point location. Overflow (OVFL) Indicates that left-most-signIfIcant digits have overflowed 
the ahplaMemote (RMTj Indicates that the counter (HP-IB Interface) Is under remote program 

control, A GATE lamp Indicates that the counter has been armed and that a measurement Is 
In process. 



3-30, Power (line) 

3-31, The LINE switch puts the counter In OPER (operate) or STOy (standby). The STBY 
position with STBY light on turns off some but not all the power supply voltages, This circuit 
arrangement allows the high stability oscillator to operate continuously, Therfore, the Input 
to main power transformer (T1) plus the unregulated dc voltage to the oscillator oven Is always 
energized whenever power Is connected even with the line switch In STBV. 



3-3i. Reset 

3-33. The RESET pushbutton resets the display and Internal count to zero and also Initiates 
single measurements when the SAMPLE RATE control Is In the HOLD mode. The HP-IB Interface 
provides remote control capability, pushing the RESFV button restores the counter to local con- 
trol (when ,,ot remotely locked out by the HP-IB Local Lockout universal command). Refer to 
programming In this section, ' 



3-34. Sample Rate Control 

3-35. The SAMPLE RATE control sets the minimum rime between samples. The time Is 
conUnuously variable from less than 10 mllllsecor.Js between measurements to HOLD, which 
holds the display indefinitely, , 

NpTE 

The counter will Internally (self) arm (via the SAMPLE ,WE control) 
only when ARMIng Is OFF and the FUNaiON selected Is at other 
than FREQ A, FREQ C, and RATIO C/A. 



3-36. Arming 

^AMPi J armed tnternally (I.e., made ready to start a measurement) by the 
SAMPLE RATE control, or externa)!^ by the Input signal Itself, (arming off) or by a signal not 
direc ly Involved In the measurement (arming on). Table 3-1 Is an arming status table. A rear 
panel switch turns ARMIrjg either ON or OFF, The counter Is armed within 1 ps after the event 
at the B arming Input and Is armed within 10 ps after the event of the C arming Input. 



7 
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Table Arming Status 



ruNaioN 


ARMING OFF 


ARMING ON 


FREQ A 
PERIOD A 

1 PERIOD AVG A 

T.l. A to B 
T.l. AVG A to D 
FREQC 
RATIO B/A 
RATIO C/A 


Armed by K Input 
Armed by SAMPLE RATE 
Armed by SAMPLE RATE 
Armed by SAMPLE RATE 
Armed by SAMPLE RATE 
Armed by C Input 
Armed by SAMPLE RATE 
Armed by C Input 


Armed by 8 Input 
Armed by 0 Input 
Armed by B Input 
Armed by C Input 
Armed by C Input 
Armed by B Input 
Armed by C Input 
Armed by B Input 



3-38. Frequenq^ Resolulion, N Switch 

3-39, The FREQUENCY RESOLUTION, N switch determines the amount of time that the 
counter's main gate Is open for a particular measurement wheri the Main Cate Ff {refer to 
Section IV) determines the gate tfme. Depending on the measurement, this time results In a 
certain measurement resolution (e.g,, frequency measurements), a number of Intervals aver- 
aged (e.g„ T.l. AVG measurements), or a scaling'factor by which the time base Is divided (c.g., 
period measurements). Table 3-2 shows the setting of the RESOLUTION switch and the corre- 
sponding lime the main gate is open. > 



Table 3-2. Treqnency Resolution, N Switch Settings and Cate Times 



RBQLUnON 


N 


GATE TIME 


'1Hz 


10' 


10$ 


1Hz 


10» 


Is 


10 Hz 


10> 


.1 $ 


lOiHz 


10< 


10 ms 


1kHz 


10> 


1 ms 


10 kHz 


10> 


100 p5 


100 kHz 


10 


10 ps 


1MHz 


1 


1 ps 



3-40. Table 3-3 summarizes the FUFICTIONS and the corresponding Interpretation of the 
FREQUENCY RESOLUTION, N swlr-h setting. 



Table 3-3. functions and Resolution Switch Settings 



FUNCTION 


RESOLD nON, N SWITCH 


FREQ A, FREQC 


Indicates frequency resolution In Hz. 


PERIOD A, T.l. A to B 


Indicates the factor (N) by which time base is scaled. Maximum 
resolution occurs with N'^. 


PERIOD AVG A, 


Indicates number of time intervals or periods over which the 


T.l. AVG A to B 


average measurement is made. 


RATIO B/A, RATIO C/A , 


Indicates the number of counts at the A Inputover which the ratio 
measurement Is made. Resolution Improves with inertasing N. 



■UQ 
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3-41> Input Channel Section ‘ ' ' ' ' 

3-42, Two separaff (npufs are pr 9 Vtdcd on the rlg^it side of the panel. The A and B inputs are 
Identical In specification and Identical controls are provided for each Input to allow maximum 
versatility and accuracy, 

3^3, HP-IB PROGRAMMABLE INPUT CONTROLS, In COM A position, the output of the 
Channel B attenutor Is disconnected, The output of the Channel A attenuator Is routed to the A 
and B Input amplifiers as shown In figure J-fl, In COM A the Channel B AC-DC, XI, X10, X10O 
AHENuator relays are disabled. The Channel A AC-DC, XI, XIO, X 100 AHENuator determine the 
coupling for the Channel 8 amplifier. 




figure 3-d, Programmable Input Switch Configuration for COM A 



3-44. The A and B Input amplifiers have Independent LEVEL and SLOPE controls regardless 
' of the mode of operation (SEP or COM A). 

3-45. 'lA and B Channel Signal Coridfuoning 

3-46. AC-DC SWITCH. The AC-DC switch controls the coupling of the external signal to the 
attenuator-amplifier by switching a capacitor In series In the AC position or by direct coupling 
in the D<; position. The advantage of AC coupling Is to provide a DC block for signals with a 
DC component, DC has the disadvantage of being unable to pass low frequency signals. A 
distinct advantage of having DC coupling cover the full bandwidth (DC-100 MHz) Is that 
extremely accurate time Interval or pulse measurements can be achlwed even though pulse 
w(^dths or repetition rates vary since the trigger point Is Independentofthedutycycleof the Input 

I 

3-47, ATTENUATOR. The attenuator (ATTEN) connects the input signal directly to the 
amplifier (in XI) or through a ,’!0:1 attenuator (XIO) or a 100:1 attenuator (XlOO) to Increase the 
voltage range by 10 or 100 times to allow measurement of high (wel signals that would other- 
wise be impossible without external attenuation. 
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3-48, SLOPE SWITCH, The ±SLOPE switch (provided for each channel) determines which slope 
of the Input signal will trigger thecounter, As a simple example, (Ffgure 3-9) If the pulse width of a 
positive pulse Is to be measured, the A channel slope switch would be set to and the B chan- 

nel would be set to ' (for time Interval measurements the A channel always begins the mea- 
surement and the B channel ends the measurement), 

NOTE 

A simple pulse width measurement Is achieved with the use of the 
+5LOPE setting for Channel A and the -SLOPE setting for Channel B. 



' POSITIVE 

, PULSE WIDTH 


t 1 

eoiiS 


» 

NEGATIVE SLOPE 


INTERVAL MEASURED H 




■ ' 



Figure 3-9. Slope Switch Settings 



3-49, LEVEL CONTROL. The LEVEL control for each charnel Is adjustable over the range of 
±2.5V dc with the attenuator for that channel In the XI position. A typical use of the LEVEL con- 
trols Is shown In figure 3-70, 

NOTE 

Simple measurement of a time interval, the LEVEL control of the A 
and B Input channels were used to set the trigger LEVEL of A and B. 
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3^0. Channel C Input 

3-51, The CHANNEL C 500 MHz 500 Input 1$ useful for higher frequency signals out of the 
A and Q Input channel range |0 to 100 MHz), 

CAL^^ION ' 

The “C' channel Input signal sktould be limited to 5 volts maximum. 

If this limit Is exceeded the Inllrit fuse may open (blow). 

3-52. "C' Channel Overload Indicator i i 

* I . , . 

■I 

3-53. The OVERLOAD (CHANNEL C) Indicator will flash on and off If the voltage maximum 
Is exceeded at the ”C ' channel Input, ^ 

3-54. Hysteresis Band of Trigger Levels 

I I ^ 

3-55, The width of the trigger level hysteresis band, shown In Figure 3-11 Is determined by the 
sensitivity of the counter. For frequencies below 40 MHz, It Is typically less than 25 mV peak-to- 
peak. At frequencies from 40 MHz to 100 MHz, It Is typically less than 70 mV peak-to-peak. The 
signal must pass through the entire hysteresis band before a trigger pulse Is generated, If the 
SLOPE switch Is set to the trigger pulse occurs at the top of the hystersis band. If the SLOPE 
switch Is set to trigger pulse occurs at the bottom of the hysteresis band. 




Figure 3-11, Hysteresif Band 



3-56, Since trigger level measurements Indicate the center of the hysteresis band, a betm*' value 
slope) obtained by subtracting one-half the hysteresis band (”+" 



3-57, The value to use for the hysteresis baud depends on the frequency; or, for pulses. It de- 
pends on the rise time. » r » 

3-58. External Frequency Standard Input 

^51, The rear panel external frequency standard (EXT OSC IN) Input Is useful for locking 
the counter to a high stability external frequency standard. This external standard must be 1, 
2.5, 5,or10MHz, with an amplitude of >1Vrms Into 1 kD (maximum Inputof 5 volts peak-to-peak). 
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3-60. Muker Oulpiits 

3-61. Two marker output connectors are mounted on the front panel, These outputs represent 
the Channel A and Channel B Schmitt triggers, The outputs provide 0 to b‘00 mV levels into SOU 
delayed by less than 20 ns. These outputs are useful for oscilloscope monitoring. Time Interval 
measurement setups are simplified If the time interval of interest and ihe marker outputs can bo 
simultaneously displayed on oscilloscope traces. Frequency measurements on noisy signals can 
bft made with more confidence since the marker can indicate the presence of noise triggering. 

These outputs are protected from inadvertently applied voltage to +5V dc. 

3-62. Cate/Marker Out 

3-63. The GATE/MARKER OUT rear panel connector supplies a TTL level which is high when 
the counter's main gate is open and low when it Is closed. Monitoring the GATE OUT on an 
oscilloscope can provide this Information for applications where the markers do not give the 
desired information. 



3-64. 1 MHz and 10 MHz frequency Standard Outputs 

3-65. The 1 MHz OUT and 10 MHz OUT connectors are on (he rear panel. When terminated 
in 50 ohms, the output Is a square wave of approximately 1-volt amplitude. 

3-66. Trigger Lights 

3-67. A trigger light is provided for each (A and B) input channel tc enable the user to know 
not only if the channel Is triggering, but also In which direction the trigger level must be ad- 
justed to cause triggering. The light Is ON when Input is above the trigger level; OFF when In- 
put Is below the trigger level; BLINKING when channel Is triggering. The trigger lights are 
operative over the full frequency range of dc to 100 MHz. 

3-68. The trigger lights can be used with a 10:1 oscilloscope probe to provide a logic probe 
function. By adjusting the trigger level to one-tenth (since using 10;1 divider probes} of the 
threshold voltage for the logic family under Investigation (e.g., .14 volts for TTL}, th- light In- 
dicates the logic state of circuit points which are contacred with the probe. When the trigger 
level light is ON, the circuit node Is a high (I.e., above the threshold voltage). If the light is OFF, 
the node Is a logical low. If the light blinks, then pulses (up to 100 MHz rep rate) are present at 
the node. The trl.'^ger lights can also detect the polarity of low rep rate pulses down to 5 ns pulse 
width. Positive pulses cause the light to blink on while negative pulses cause the light to blink 
off. 

3-69. PROGRAMMING OPERATION 

3-70, The 5328A Universal Counter is fully compatible with the Hewlett-Packard Interface Bus 
(HP-IB) IEEE Standard 488-1978 Appendix C. 

I 

3*71. Procedures for verification of proper operation of the 5328A in the remote mode are 
contained in paragraphs 5-37 through 5-42. 

3-72. SEniNG ADDRESS SWITCHES 

373. To use the 5328A in an HP-IB based system the first step is to set the rear panel address 
switches sho>vn in Table 3-4. The left-most switch sets the counter to ADDRESSABLE or TALK 
ONLY mode. ADDRESSABLE mode is used whenever a calculator or other controller is used 
within the system. TALK ONLY mode is used when the counter will be controlled manually but 
will output results to another device on the bus such as a printer or D/A converter. 
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3-7*1. The five flylu-hand switches, As through At, set the talk and listen oddresses to tho532tJA 
when If. Is Used In the ADDRESS ABU: mode. Table 3^4 shows the possible address settings and the 
corresponding ASCII codes for talk and listen addresses. 

Table Addrcssslng 



APDRliSSADLU 

I 



[ A5A4AJA2AI 

TALK ‘ 

ONLV 



• ADDRESS SWITCIIliS 



rtSCIt AUDRUSS COOLS 

ASCII ASCII ' 

LISTEN TALK 

A4 A, Ai A, ADDRESS ADDRESS 



m. 









Ml* 532I}AH!3'J 
0|3orntlon 



Tabh J-5, /VoHwm Coi/e 5ur 



CoiJuk Uiowi) In holiJ lact* >i»n ttarl>ni) ronilhloiu. rlintn 
comlllloiu (iti* tu» |jy ilin cmk* ''I'’’, Munioln I’roBrjm 
Inltbll/e, nr Ijy iIil* Ijih cnmniiituk Dcvlni Clctir nr 
SdntiL't) Dirvtcn dnar, Wlnm llie *’|>'' cnmm 4 t>tl l» 
till* DAC» In 4nm lO) volk. 

1. Inllljll/jlinn 

I* Kniiiclu Prntjrain Irillltill/i? 

2 . rimfilnn 

H Froq, A 
F6 I'urlnil A 
r? I'cr> Av«. A 
ru r.i. A-ti 
f'i Kirlln VA 
Ft UAv«. A-'tl 
F< Clurcli 
F" Kiillo C/A 

F> Frnii, C 

Ff tJVM 



3. Time liiirn 



Code 


Freq Ret 


Multiplier 


Time Ret 
(Std) 


CO 


iMHx 


1 


too ni 


G1 


lOOldIr 


10 


1 Its 


G2 


10 hill 


10/ 


to Its 


03 


1 kllr 


105 


100 Its 


C4 


100 lU 


10< 


1 im 


GS 


10 Hr 


106 


10 im 


06 


1 Hr 


106 


100 mv 


07 


0,1 Fir 


lor 


1 t 



i Single-Multiple Mcaiuwnienl 

St single mciiiurcmcnl, HoM »n>pte rate, 
Trigner rcqnirniJ. 

5t Multiple rnoaiutemenl, Not I loliJ, No ttlguer 

rct|u[reil, 

5, Mearurentent Cycle . 

$2 VVilt to oiilpul^ Service Requeit at enii of 
meaiuremenl. 

S3 Continue eyelet no Service Itenuntt 

6. Output Moi'e 

St Output «t enti of meaiurerricn^ 

55 Output when addrevteif ion>ihe>||y) 

7> Sample Rate 

56 Mavlmum 

SF Manual control ilrotn front panUl) 

U. Arming 

I St Off I 

Sf On 

9, DItplay Storage 
S< On (normal) 

S« Off 

10 I Decade Reict ‘ 

S> Normal 

Sf Oltabicd (for cumulative meaiurementt) 



th Oltplay lllanMiiK 

u Normal Dliplay 

0 lllaitk dliplay nllgltv and decimal pnlnti 

12. Cnannel A Signal Condltlnnlng 
a, Cnujillng 

A2 AC 

A3 OC 

I). Slope 

A4 iilope 
AS -dope 
c. Attenuator 
A1 AlOO 
A6 AID 
a; A) 

13. Separate ► Common 
AO Separate 
AO Common A 

H, Trigger level A 
volt*. 

tcntlivof volti 
hundredlhi ol volti 
A 1 di d? dj * 

I’etmlidble trigger level rangot ‘2.50V to r2 5flV. 

The program lequence to let trigger level itarll with ilie 
cbannol deiignallon letter followed by a " ;-‘'nr "-"iign. 
Neil three diglli let the voltage level, An termlnaiev 
the 4•‘quence, The lame iet|uence muil be med even to 
let I) voliit 

tiamplei! "A MOO*” It volt! 

''A-123'"-1.21vol|i 

15, Cliannel |> signal Conditioning 

a. Coupling I 

m AC , 

113 DC 

b. Slope 

D4 ftlope 

B5 -dope 

c. Attenuator ‘ 

in X100 

36 XtO 
13/ XI 

16, Trigger level I) 

It i di dj dj * 

See Croup 15, Trigger leva! A, fur deialli 

17, Channel Invert 

I DO Normal (A li main channel) 

M Invert A and 13 Inpulv 

IS. Rcielt Trigger 

lAho tee liut Command OlTi 
R Rcfct, no trigger 

T Retet and trigger 



) 



I 
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3-75, MEASUREMENT OUTPUT FORMAT 

3*7C, The HP 532UA Irnnsdilts ihe followInB sirtriB bf chornctcrs to output a mcasuretticnl» 



Position 1 


2 


3 thru 12 


13 


14 


15 16 17 


Ch.iracter { 

fSPl 


!i:i 


I j 9 digits and | 

\ (decimal point , ) 


1 

E 1 


i:i 


d ' CR LE 


O In '/it> first position Indicates inoasiiren)eni overflow, l.e,ullng p’s In positions J to 12 
are output as p rsp.io*) If they occur to the left of f/to decimal point oxr ?/jt for the ft next 
to tin* decimal point. The decimal point tn.iy appear at positions 4 to 12. The output string 
Is ahvays t? ntiiractors lottg, Typical character output strings are: 


12 3 4 


5 6 


7 7 9 U 


n 12 


13 


14 15 16 17 


SP + 5 0 


3 , 


2 17 6 


9 0 


E 


4 6 CR tr 


SP 4 SP SP 


SP 5 


4 3 2 1 


0 , 


E 


- 3 CR LP 


0 4 0 5 


3 1 


. 0 5 4 


2 0 


E 


4 6 CR LF 



The SJ2M |nwfs fl P In position 12 of the output string for all tneasurements that don't ujc 
tne ninth digit of the display. This extra P fills thcou*’jUt string to a constant 17 characters, 



3-77. BUS COMMANDS 

the following HP-1 B Universal Commands and Addressed Commands 
(ASCII codes shown In parenthesis and In Table J-fi), 

' I ' 

a, Universal Conimandst 

LLO Lqca) I jckout (ASCII :DC1) 

Disables all programmable front panel controls Including reset, Go To 
Local (GTL) must be programmed to return lo manual control, 

DCL Device Clear (ASCII DC4) 

Resets the programmed state of the counter to the codes shovvn In bold 
face In the program code set. Has the same effect as the program code 
P ► 

5PE Serial Poll Enable (ASCII CAN) 

Sets the counter to the serial poll mode, When addressed to talk during 
the serial poll mode, the 5326A produces a status byte to Indicate Its 
condition. If the counter has completed a measurement and Is requesting 
service, the status byte contains a "V In bit 7 (decimal value 64), IT the 
counter has not requested service, the status byte will be "0'' In alt bits, 
When addressed to talk In the serial poll mode, the counter will 
Immediately stop requesting service. 

SPD Serial Poll Disable (ASCII EM) 

Terminates the serial poll mode. The 5326A can resume Its normal d.ita 
output mode. 
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b» Addressed Commandsc 

CTL Co To Locol {ASCII SOH) 

Returtis the 5320A to local (manual) control from remote control, 

SDC Selected Device Clear {ASCII EOT) 

Responds as with Device Clear or program code '’P'^ 

GET Croup Execute Trigger {ASCII OS) 

Starts a measurement, This command provides the quickest method to 
start a measurement cycle, 



Tiibh J-<), Amorkai) 5t>inc/,m/ Coih for Infcrniiillon Intcrckw/jo (ASCII) 

USA STANDARD CODE FOR INFORMATION INTERCHANGE 



DITS 


1'; 1 
ihi » 
I'r, ♦ 


o 

o 

o 


“■>1 


0 1 
' 0 






m 


' ’ 0 


B 


m 




IS 






— 


IB 


2 


3 


■fl 




G 


B 




1 


0 




D 


NUL 


OLE 


■EBB 


0 




mm 




B 


□ 


B 


D 


n 


n 


SOH 


DCI 


Bi 


D 


A 


Q 


0 




Li 


D 


D 


D 


2 


STX 


DC2 




2 


a 


R 


1) 


B 


D 


0 


D 


n 


3 


ETX 


OC3 


ff 


3 


c 


S 


c 




0 


D 


3 


D 


n 


EOT 


D04 


S 


mm 


D 


B 




mm 


0 


B 


Q 


1 


6 


ENQ 


NAK 


% 


5 


E 


u 


g 




0 


fl 


D 






ACK 


SYN 


.& 


D 


M 


B 


— 


B 




3 


n 


■ 


n 


BEL 


ETD 


m 


7 


Bi 


w 


U 


w 


g 


B 


□ 


9 


“ j 


BS 


CAN 




8 


H 


B 


h 


X 


0 


D 


Q 


1 


D 


HT 


EM 


H 


9 


— 


B 


i 


B 


D 




D 


0 


10 


LF 


SUB 


B 


! 


J 


B 


BI' 


B 


n 


Q 


5 


1 


il 


VT 


ESC 


H 


t 


K 


B 


BI 


B 


D 


3 




0 


12 


FF 


FS 


B 


< 


n 






I 


n 


fl 


i 


II 


13 


CR 


GS 


- 


FT 


M 


n 


m 


1 


n 


B 


i 


9 


M 


SO 


RS 


» 


> 


N 


B 


— 

n 


A., 


D 


fl 


D 


9 


15 


SI 


US 


/ 


? 


m 




0 


DEL 



UNIVERSAL 

ADDRESS 

COMMANDS 



I UNLISTEN f UNTALK 
I COMMAND I command 

LirreN talk 

ADDRESSES ADDRESSES 



data when atn is high, 

ADDRESSES WHEN ATN IS KCVf, 
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3-79. PROGRAM EXAMPLES 



uS nn J oxamplcs (llustrote the programming capability of the HP 5328A, using the 

HP 9025A Deski ip Computer as a computing controller. 



3-01. Example 1 

3-02. This program sets the HP 5326A Into Its CHECK mode, with 1 Hz resolution. The program 
lakes a measurement Ifrg 7fll) and reads It Into the A register of the HP 9625A. After watting 500 
ms, the program loops back to line 1 for the next trigger. 



et wrt 7t31r*'PF<G 

It r 'r? 701 1 red 
701 > 3! dsp R{ 
prt fl 

2t wii, it, 5001 $to 
1 

3t end 
^9943 



10000000.00 

10000000 , 00 

10000000,00 

1 0000000 . 00 

10000000, 00 
10000000, 0 0 
. 10000000,00 

10000000,00 
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3»B3, Example 2 

3-B4, This program sets the 5328A Into Its Frequency mode with 1 Hz resolution, The program 
takes a frequency measurement, reads It Into the A register of the HP 9825A, and prints the 
results. The calculator computes the period from the frequency measurement and prints the 
calculated period. The program then sets the HP 5328A Into Its PERIOD mode with 10 /is 
resol utlon, A period measurement Is made, read Into the C register of the HP 9825A and printed. 
After waiting 2 seconds, the program loops back to line 0 for the next trigger. 



0t ?01 j”PF4G 

6S1'3P" 

It 701 jR 

2t "NEflSURPD 

FRIEG = ">fif ” 

HZ 

3t £ 

4t p-'t "CflLC 
PERt00«%Bj " 

5t hi't 701*"PF7C 
2S10R'* 

6 t fifcj , 70 1 • C 
7t PM, "HEflSURED 
PER 1 00 = ’m:? '• 

£■ €' C " 

3; PM, " 

21 wait 2000 

9t ■q-jQ 0 

lot i?nd 

*31032 



riEflSURED FREi:i = 

9.73e 05 
HZ 

CRLC PER 1 00 = 

1,03^-06 

MERSURED PER I (56 = 
I . O3>?-03 

£>?C 



MERSURED FRE0= 

9.73^ 05 
HZ 

CRLC P£RI0D= 

1 . O3€-06 

MERSURED PERH3D = 
1 , 03f "06 
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SECTION IV 

THEORY OF OPERATION 



4-1, INTRODUaiON 

<^-2, Thu suction contains n dcscrtpllon of the operotlna Principles of the counter In reference 
to on overall block diourom In. this section and to Individual block and schematic diagrams In 
Section Vlth 

4-3. OVERALL DESCRIPTION ' 

I 

4-4. The 5320A Is 500 MHz universal frequency counter with the following copnbllltles, 

• frequency — 100 and 500 MHz direct count 

• Period — 100 ns resolution * 

• Period Averogc y- 10 MHz clock i 

• Time Interval — 100 ns single-shot resolution 

• Time Intervol Average 

• Ratio “ 100 MHz/10 MHz 

• Check 

4-5. BASIC COUNTER OPERATION 

4-6, The operation of the frequency counter k best understood by describing how the counter 
performs a frequency measurement. If n Is the number of cycles of a signal that occurs In a time 
period, t, the overage frequency, f, of that signal over the lime period, t. Is given by 



4-7. Frequency 

4-0. The counter measures the frequency, f, by accumulating the number of cycles, n» of the 
Input signal that occurs over the time period, t. The baste counter elements necessary to per- 
form this measurement ore shown In Figure *^-7, 



j 




Figure 4 - 7 . Basic Ftements of the Frequency Counter 



4-1 





HP 532UAH99 ^ 
Theory of Operflitoii 



'1-9, INPUT AMPLIFtliR AND TRIOGOR — essentlolly conditions the Input signal to a form 
that Is compatible with the Internal circuitry of the counter, As r/gure 4-1 Indicates, the output 
of the ampllfler/trlgger Is a pulse train where each pulse corresponds to one cycle or event of the 
Input signal, 

•I-10, TIME DASE OSCIUATOR — Is that element of the counter from which the time, t, of 
equation (1) Is derived. From equation (1) It moy be seen that the accuracy with which t is 
determined has a significant effect on the measurement accurocy of the frequency, f, The 532UA 
employs a 10 MHz temperature-controlled foven-regulated) precision, crystol oscillator as the 
tlmq base elemcot, 

4-11, DECADE DIVIDERS — * take the lime base oiclllalor signal as the Input ond provide as 
an output a pulse iroln whose frequency Is variable In decade steps, The operator can control 
this frequency with the FREQ RESOLUTION, N switch, The time, t, of equation (1) Is deter- 
mined by the period of this |juIsp iroln, 

•, 12, MAIN GATE — Is the heart of the c /inter. When this gate Is opened, pulses from the 
ampllfler/lrlgger arc ollowcd to pass throurh. The opening and closing of the main gate Is con- 
trolled by the decade divider output to ih ^ main gate flip-flop, 

W3, DECADE COUNTING ASSEMRLIES — totalizes the output pulses from the main gate ond 
displays this total after the gate is closed. If, for example, die gate Is open for precisely 1 second, 
the decade counting assemblies (DCA's) display the frequency, In Hertz, of the Input signal, 

A-U, Other basic measurements the counter con perform ore described In the followtnR 
paragrophs. 

4-1! 'erlod 

4-16, Period, the Inverse of frequency, can be measured with the counter by reversing the 
nnuts to the main gate. Now the Input signal controls the duration over which the main gate 
Is open and the decade divider output Is counted by the DCA's, The duration of the count Is, of 
course, one cycle or period of the Input signal (see Figure 4-2). 

4-17, Unused decades In the decade divider chain can be used to divide the ampitfk'r/irigger 
output so that the gate remains open for decade steps of the Input period rather than a single 
period. The Is the basis for multiple period averaging, Period and period averaging techniques 
are used to Increase measurement accuracy on low frequency measurements. 




Figure 4-2, Measuring Period 

NOTE 



The roles of the amph.’er/trigger and decade divider outputs are re- 
versed In measuring the period, This same configuration also serves 
for ratio measurements with the second Input replacing the time base 
oscillator, 

'I 1 ” 
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4-1(}> Ratio 

H-19, Ily replacing the time base with a second Input of frequency, fjt the some configuration 
as In Tfgure can be used to measure the ratio f,/f> For higher resolution the signal at fre- 
quency f can be divided In decade steps In a manner Identical to multiple period averaging. 

4-20. TInie Interval 

■t-21. Figure >1-3 shows the configuration for the measurement of ume between two events or 
time Interval, The main gale Is now opened by the START Input and closed by the STOP, The 
decade tUvIdor output Is again counted and the display shows the elapsed time between START 
and STOP signals, The measurement of time Im ‘^al Is considered In more detail In para- 
graph <1-22, 

4-22. TIME INTERVAL, RESOLUTION, AND AVERAGING TECHNIQUES 

4-23, Time Interval, the measurement of the time belwecfi iw-^ events, Is shown In the block 
diagram shown In FfgurQ 4-3, The main gate Is now controlled by two Independent Inputs, the 
START Input opening the gate and the STOP Input closing It, Clock pulses are accumulated for 
START and STOP, This Is shown In Figure 4-4, ' 




NOTE 

In a time Interval measurement, clock pulses are accumulated for the 
duration the main gate Is open, The gate Is opened by one event, 
START and!closed by the other, STOP, 
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Rcsolullon , 

( 

H-25» The resoluHon of the measurement is determined by the frequency of the counted clock 
(e.gt, a 10 MHz clock provides 100 ns resolution), The elements within the time Interval counter 
(Input amplifier , main gate, DCA^s) must operate at speeds consistent with the clock frequency, 
otherwise the Instrument's resolution would be meaningless, The 5320A counts a 10 MHz clock, 

<1-26, Clock frequencies of 1, 10, 100 MHz, and other lon frequencies, arc preferred since the 
accurnulaled count, with the appropriate placement of decimal point, gives a direct readout of 
time Interval, This explains why the conventional time Interval counter is at present limited to 
10 nanoseconds, a clock frequency of 100 MHz, 1 GHz Is beyond reach and a clock frequency of 
200 MHz would rcoulrc some arithmetic nrocesslng of the accumulated count In the DCA's to 
enable lime to be displayed directly, 

I 

‘I-27, Time Interval Averaging 

' I ' 

4-20, This technique Is based on the fact that If the t1 count error Is truly random It can be 
reduced by averaging a number of measurements, Tl e words "truly random" are significant, 
For time Interval averaging to work, the time Interval must (1) be repetitive, and 2 have a 
repetition requency which Is a synchronous to the Instrument's clock. Under these ^.oudlilons 
(he resolution of the measurement 1st 



Resolution 
where N «= nurr her of 

I 



. ±1 count 

lime Intervals averaged 



I 

4-29. With averaging, resolution of a time Interval measurement Is limited only by the noise 
inherent In the Instrument, Ten picoseconds resolution can be obtained with the 5320A, Most 
time niorval averaging I suffers one severe llmltatloni the minimum measurable lime Interval 
Is limited to the period of the clock, This limitation Is removed by circuits known as synchro- 
nizers which are used In the 5320A to measylre Intervals as short as 100 picoseconds, 



4-30. The 5320A synchronizers operate as shown In Figure 4-S, The top waveshapt shows a 
repetitive time lnterv,i| which Is asynchronous to the square wave clock. When these signals are 
applied to the main gate, an output similar to the third waveform results (no synchronizers), 
Note that much of ‘his output resu ts In transitions of shorter duration than the clock pulses. 
D^CA s des gned to count at the clock frequency are unable to accept pulses of shorter duration 
than the clock, The counts accumulated In the DCA's will therefore approximate those shown 
m the fourth trace - the exact number of counts ts Indetermlnant since the number of short 
duration pulses actually counted b" the DCA's cannot be known, Since the lime Interval to be 
measured Is slightly greater than the clock period, the fourth waveshape shows that the average 
answer will be In error, hav ng been biased, usually low, because of the DCA's requirement of 
having a full clock pulse to be counted, i 



4-31, This problem Is al evlated by the Synchronizers which are designed! to delect leading 
edges of the clock pulses that occur while the gate Is open, The waveshape applied to ihe DCA's. 
when synchronizers are used, is shown by the fifth waveform. The leading edges are detected 
and reconstructed, such that the pulses applied to the DCA's areof thesame duration as theclock, 



4-32. Synchronizers are a necessary part of time Interval averaging; without them the aver- 
aged answered Is biased. In add tion. It may easily be seen that with synch, onizers Involved, 
time Intervals of much less than the period of the clock can be measured, This technique Is onlv 
as good as the synchronizers, however. The 5320A high-speed synchronizers cr^able Intervals 
as small as 100 picoseconds to be measured, 
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BTART BTAnT BTART BTART 

BTOP STOP STOP STOP 



CLOCK 



COUNTS 
ACCUMUUTED 
IN DCA’S 

COUNTS ACCUMULATED IN DCA'S 
WITH SYNCHnONIZERS 




— ■ '■ ■ ■ 

Figure 4~S, Synchronizer Operation with rime Interval Averaging 

4-33. There are occasional situations where time Interval averaging cannot be performed on 
a periodic signal, This problorr' occurs when the Input ttm!^lnterval repetition rate Is synchro- 
nous with the Internal clock, , 

4-34. SOURCES OF McASUREMENT ERROR 

4-35, The major sources of measurement error are the ±1 count ambiguity, the time base error 
and trigger error, These are discussed In the following paragraphs, 

4-36, An additional source of measurement error may exist If the External Frequency Standard 
Input Is Incorrectly used. The counter automatically switches to external mode when an external 
input of 1, 2,5, 5, or 10 MHz Is present. Caution should be observed to assure that the external 
frequency standard is of higher ‘toblllty than the Internal oscillator supplied with the counter. 
When an external standard of 1, 2,5, o; 5 MHz Is used, the Input Is multiplied by 10, 4, or 2 In order 
to obtain the 10 MHz required. Because of the multiplication factor, the signal should have a high 
slgnal-lo-nolse ratio and a high slew-rate, otherwise errors may be Introduced, especially when 
measuring higher frequencies with Channel C, A noise free 1 MHz external frequency standard 
requiring a multiplication factor of 10 wilt easily meet the performance accuracy of 1 LSD rms, 

4-37, ±1 COUNT AMBIGUITY, Since the signal Input to the main gale of the counter and the 
clock Input ore not coherent, an Inherent ±1 count ambiguity exits In the count accumulated In 
the decade counting assemblies, This Is Illustrated by Figure 4-6, 



CASE A 



BIQNAL INPUT 
TO MAIN GATE ' 



DATE OPENING 



CASE B 



luui n_fi_n_ 



! 









SIGNAL COUNTED 





Figure 4-6, ±1 Count Ambiguity 
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NOTE 

The main gate Is open for the same time, tm» In both cases. Incoher- 
ence between the clock and the Input signal can result In two different 
counts which for this example Is one for case A and two for case B, 

<1-38, FREQUENCY MEASUREMENT ERROR. The error caused by the ambiguity Is In ab- 
solute terms, ±1 of the accumulated count. For a frequency measurement the signal counted Is 
the Input signal of frequency, f(n. Thus the relative error Is given byt 

il count error, relative frequency measurement error 

Af^il 

. ^ ( 2 ) 

4-39, PERIOD MEASUREMENT ERROR. For period measurement, the signal counted Is the 
Internal time base clock of period t^. Hence the relative error becomest 

±1 count error; relative period measurement error , 



AT ±tc 



4-40, MAIN CATE REQUIREMENTS, The ±1 count error described above assumes the main 
gale Its-'f does not contribute any error. As with any gate, however, the ma'n gate does exhibit 
propa(s-<lon delays and takes finite times to both switch on and off. Any diffs. ntlal between the 
times taken for the main gate to switch on and off show up as uncertainties In the length of time 
the gate Is open. This uncertainty In turn translates Into a measurement error that Increase the 
±1 count. However) the uncertainty In the main gate of the 5328A Is substantially less than the 
period of the highest frequency counted, so this error Is not appreciable. 

4-41. Time Base Error 



4-^2, Any error In the time base oscillator directly translates itself Into a measurement error. 
Thus, If the total of all the oscillator errors amount to 1 x 10-«, the total error contributed by the 
time base In the measurement of a 10 MHz signal Is 1 x 10-» x 10^ = 10 Hz. Similarly, for the 
measurement of a 100-mlllisecond period, the error would be 1 x 10'* x 10*’ = 1 x 10*^ or 100 
nanoseconds. 



4-43. Trigger Error 

4-44, Noise on the Input signal will cause uncertainties in the point at which the Schmitt trigger 
switches. Provided the noise is not large enough to cause false triggering (l.e„ cross both limits of 
the hysteresis band which would produce more pulses out of the Schmitt trigger than Input 
cycles to it) no significant error Is introduced In a frequency measurement, 

4-45, For period and time interv.il measurements, however, this uncertainty produces like error 
in the time the gate Is open, since It Is this signal that controls the gate. 

4-46, In general the tirgger error Is defined as follows; 



Trigger Error = 1,4 

Where ei > 
Where co 



d|2 ♦- cn2 



Input Voltage Slew Rale at Trigger Point 
• tifeclive rams noise of counter's Input channel (300 uV TYPICAL) 
= rms noise voltage of Input signal for a 100 MHz bandwidth 



Note — The above assumes that both start and stop signal slew rate are the same. 

Trigger Level Timing Error (XI): 

1/2 Hysteresis Band 

Input Slew rate at START trigger point 

4. 1/2 Hysteresis b and 

Input Slew rate at STOP l, 'ggci‘ point 
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4‘4?> For lime Internal measurements, trigger error Is generally negligible when compared to 
the systematic error introduced by the uncertainty In the setting of trigger levels. Averaging 
reduces the trigger error still further (but not the trigger level undertainty error), The error Is 
reduced by \/7T for time Interval averaging and by N for period averaging. 




Figure 4-7, Noiic Induced Trigger Irror 



4-46. 5328A PRINCIPLES OF OPERATION 

4-49, The 532BA Is organized Into four main operating sections (refer to Figure 4-8): 

• The main counter section 

• The Input section 

• The power supply section 

• The Hewlett-Packard Interface Bus (HP-IB) section 

4-50. Each section operates relatively Independently and communicates to the other through an 
Internal bus system. The two-way bus consists of 90 lines. 

4-51. The power supply provides regulated dc voltage for the other operating sections of the 
Instrument. The main on-off switch of the Instrument operates only the central power supply 
regulator; the main ac power line is never broken. Unregulated dcils constantly fed to the oven 
oscillator eliminating the need for time base warmup. The fan is dc powered. 

4-52. Main Counter Section ^ 

4-53. The main counter section on A1 Motherboard contains all of the functional subunits of 
a standard counter with the exception of Input signal conditioning and special logic, which are 
contained in the Input section. The decade counting assembly contains eight decades of BCD 
counting logic, latches, and output muldplexing logic. The time base assembly contains eight 
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Figure 4-8, Block Diagram 
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counting decades^ output multiplexing logic, and synchronizers to generate precise timing 
signals for the main gate. The oscillator section contains the Input/ouiput logic to accept an 
external signal via the rear panel or an Internal signal from the oven-regulated crystal oscillator. 

4-54. The sample rate circuit controls the Instrument display cycle. Inhibit, reset, main gate, 
transfer, and sample rate signals are generated In this circuit, as Is the BCD digit address code 
for the strobed display. Generation of decimal point and annunciators and decoding of BCD 
data are accomplished by the display control circuits, Data out of the decade counting assembly 
or the Input modules Is decoded and displayed on the ntne-dtgli LED display. 

4-55 The A4 Fundlon Selector serves as the main signal switch of the Instrument. It routes 
Input signals through multiplexers to the decade counting assembly and/or the time base. At 
the same time. It Interacts with the display control circuits to determine the beginning and end 
of the display cycle, The precision main gate signal Is created on the function selector through 
Interaction with the time base assembly, The function selector also has extensive Interaction 
with the Input modules. It Is the main receiver of the high-speed data from the modules and 
the originator and receiver of module arming pulses, 

4“56, The flexibility of the 532I3A comes from the ability of all these operating subsections to 
accept diverse data from Input modules. This Is accomplished through the use of a 4000-bit 
read-only memory (ROM) as the master control of the Instrument, Located In the main counter 
section of the Instrument, the ROM accepts the four-bit function code and the three-bli time 
base code from the front-panel switches or the HP-IB remote programming board. The ROM 
genera^M 32 bits of output data which arc transmitted throughout the Instrument to set-up each 
subsection for the particular measurement situation, 

4-57. Input Section ' 

4-58, The Input modules are the main Interface between the instrument and the outside elec- 
tronic environment. They accept Input signals and convert them into the proper form to be 
handled by the main counter circuits. 

4-59. The middle area of the Input module section provides the 5328A with extended fre- 
quency capability (Channel C). A 50n fuse-protected 500 MHz amplifier and Schmitt trigger 
feed the 500 MHz decade. Latches In this section strobe the ninth (least-significant) digit from 
the module onto the data bus and Into the display. In functions not requiring an Input from this 
module, ROM lines deactivate the output strobing circuitry and the ninth digit on the display 
goes blank. 

4-€0, Hewlett-Packard Interface Bus (HP-IB) Section 

4-61. The fourth section of the Instrument, the HP-IB assembly provides for control of the 
counter by the HP-IB, Connected to the main Instrument bus through a ribbon cable, the 
Internally-mounted HP-IB board controls function, time base, cycle rate, arming, and other 
controls in the Instrument. 



■— 


4-62. 


A1 MOTHERBOARD 




4-63. 


The A1 Motherboard consists of five sections, as follows: 




a. 


Display control. 


— ^ 


b. 


State control. ' 




c. 


Oscillator. 




d. 


Decade Counting Assembly, 


— : 


e. 


Time Base. 



- ! 
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<f-64. DIspl*;y Control 



^5; The display control section on A1 Motherboard acts as an Interface between the A16 
Display board and the other circuits of the counter. 

The outputs of the A16 Display Board FUNCTION and RESOLUTION switches go to the 
ROM (A1U37), The outputs of the ROM position the decimal point and annunciators In the dls» 
play and provide control functions for other circuits of the counter, Data from the data bus Is 
translated from BCD to seven-segment form In decoder U41 .ind sent to the display which Is 
strobed by U39, U39 decodes the digit address code from BCD to one of 10 forms. Leading zero 
blanking Is provided by the latch comprised of U32B and U40B, Latches U25, U26, U27, and 
U31 provide outputs related to function and lime base codes for use In other sections of the 
Instrument, 

4-^7. Slate Control 

4-6fl, The state control section comprises circuits U1, U2, U3, U4, and U5. Decade Counter 
U1 generates the digit select strobe code for the display. Circuit U4 receives the Sample Rate 
signal and generates the main Resets Transfer, .Ind Inhibit signals, 

4-69. A3 OSCILUTOR SUPPORT 

^70, An oven-lemperaturc-rogulated crystal oscillator (A3A1I supplies the precision 10 MHz 
time base signal In the 532BA, The A3A1 crystal oscillator (also designed HP 10fl11»60in} Is In a 
rectangu ar metal enclosure which plugs Into the A3 Oscillator Support. The A3 Oscillator 
Support In turn plugs In the A1 Motherboard. 

4-71, A3 Oscillator Circuits 



4-72. On the A3 OKlIlator Support, five separate functional circuits are provided; a voltage 
regulator, ori external signal detector, and amplifier-multiplier, 'a multiplexer, and a 10:1 divider. 
Integrated circuit U3 Is a votlage regulator which regulates the 25-volt power at about 13 volts for 
the oscillator. External signal detector U4C tvlll detect If an external signal (1 , 2.5, 5, or 10 MHz) Is 
applied to the 5328A rear panel EXT OSC IN connector and send a signal, U4Q13), to control the 
U2 multiplier. If an external oscillator signal Is applied, the multiplexer selects the external 

u,?!. available. It Is used for the time 

MU “10 MHz output, U4B,5), with either 1. 2.5, 5, or 10 MHz Input, The 
A3A1 10 MHz Is divided to 1 MHz by U1 for the rear panel 1 MHz OUT connector, 

NOTE 



The rear panel 10 MHz OUT and 1 MHz OUT are both always 
derived from the HP 10811-60111, A3A1 Oscillator, 

4-73, A3A1 Oscillator (HP 10811-60111) 



4-74. Ihls oscillator Is a fleld-repalrable module and Is described In Its own Operating and 
Service Manual, HP Part Number 10811-90002. 



4-75. DECADE COUNTING ASSEMBLY (DCA) 

4-76. The 5328A DCA comprises Decade Counter/Latches |U10 and U14) on the A1 Moiher- 
^ Function Selector Board. The motherboard contains output 

iable circuitry (U6, 07, and U9| for controlling the counters output data, signal overflow 
Indication, and circuitry for strobing data Into the display |U41), The data output of each Decade 
Counter lr| the DCA corresponds to a digit on, the display. The first Decade Counter In the 
sequence o^f openltlon corresponds to the least-sIgnIfIcant-dIgIt and the last of the most- 
slgnlflcanti-dlglt. Digits 0 through 5 are processed by UlO, digit 6 by U14, and digit 7 by U12, 
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4-77* All measurements performed by the 5320A result In pulses being counted |n the DCA, 

Pulses are admitted to the DCA by way of the Main Gate FF on A4 which Is either controlled 
by a Cate Out signal from the Time Base f A1U19) or held open by the HOPN signal from A1U25, 

4-VO, Data strobe signals^ transfer pulses> reset pulses^ and an output disabling signal are 
routed to the DCA via the 5320A State Control Circuitry, These signals are processed In the 
DCA and are used to control transfer of the '•ounler's output data to the latch outputs, strobe 
this data onto the Data Bus, disable the outputs that feed Into the Data Bus, and reset the 
counters after a measurement cycle Is over, 

4-79. TIME BASE 

4-60, The S326A Ttrtic Base circuit comprises an 0-decadc dlyfder U21, shaping flip-flop 
U19A, and Synchronization flip-flop, U19D, The Time Base Input, depending on the particular 
measurement being made. Is either the 10 MHz system clock or the Channel A or B Input signal, 

These signals are routed, to the Time Base Input via the ROM -control led Time Base Multiplexer, 

UlO on the A4 F tnctlon Selector board, 

4-4J1, The Time Base circuit has two modes of operation consistent with the two types inea- 
suremenls performed by the 5320A, For frequency and time Interval type measurements, the 
Time Base circuit generates a gate during which either oscillator or Input pulses are counted, 

For totalize type measurements, the Time Base circuit divides Its Input by N as set on the 
RESOLUTION, N switch on the front panel and outputs the divided signal to be counted In the 
DCA, The outputs of the Time Base circuit, corresponding to both operating modes, are gener- 
ated simultaneously. Regardless of the type of measurement being performed, these outputs 
are made available to the A4 Function Selector which selects the proper signal to perform the 
function. 

4-82, The length of the gate time generated by the Time Base circuit and the scale factor of 
the Time Base Input Is determined by the Time Base code. The 5328A Mainframe ROM reads 
the codes of both the Time Base (RESOLUTION, N) and FUNCTION switches and outputs the 
proper code to the Time Base such that measurement resolution and scale factor agree with 
the Information In the various (RESOLUTION, N) switch positions, 

4-B3, A2 POWER SUPPLY 

4-84. The power supply has five output voltages: +5, -5.2, +15, -15, and +3,5 volts, dc. The 
+5V and -5,2V circuits are essentially the same as are the +15V and -15V sections, so only the 
positive voltage sections will be described, 

4-85, +5V Supply 

4-86, The +5V supply Is a switching regulator that has greater efficiency than a linear regu- 
lator of the same output. When the output voltage Is below Its nominal level, comparator Ul sees 
Itr + Input being above Its - Input and hence Its output goes positive turning on transistor Q5 
which In turn turns on Q3 and Q1, The voltage at the collector of Q1 now goes high (greater than 
17V) and current starts to build up through LI, charging the output capacitor and Increasing 
the output voltage. At the same time positive feedback Is provided via resistor R11 to maintain 
the situation until the output goes slightly above +5V, When the voltage reaches this point the 
comparator output voltage starts to fall turning off transitors Q5, Q3, and Q1 causing the volt- 
age at the collector of Q1 to fall. This provides positive feedback via resistor R11 to reinforce 
the charge. As a result, transistors Q5, Q3, and Q1 are turned off hard, and the voltage at the 
collector of Q1 goes negative, except for diode CR3 which clamps the voltage to ground. During 
this part of the cylce, current flows through diode CR3 and coll LI allowing the energy which 
has been stored In the field of LI logo Into the load. This goes on until the output voltage again 
goes low enough to overcome the offset at the Input of comparator Ul and turn transistor Q1 
on again. 




till ill . 
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^7, +15V FAN POWER. The >H5V supply ($ a simple linear regulator using transistor Q7 as 
the pass translsjor. Transistor Q2 provides level shifting and current gain while U3 Is used as 
comparator and gain block, The 5328A cooling fan motor receives power from A20, A20 Is a 
seaku unit which produces an alternating current from +15 volts Input. 

4^e. The +3.5V supply |s also a simple linear regulator with the operational amplifier section 
of U5 being used as a comparator and gain block. Resistor R32 provides overcurrent limiting/ to 
protect against shorts, ’ 

4-89. A4 FUNCTION SEIECTOR 

n high-speed switching module of the 5328A. 

t mcelves high-speed differential ECL data fr.^m the Main Bus (from the modules ihatpro^i 

rlJ or ‘he DCA, In addition, the Main 

a 5 FuncHon Sett "" 



NOTE 

Ref^r to Tabic a-7 for definitions of mnemonics, 

) 

4-91, Hfgh Speed Mulliplener, Main Cate, and 1st Decade 

‘^oitiplexer U6 serves as the main multiplexer and routes the following 
signals to the 1st decade of the DCAt A, B, CATES OSC (GOSC). C, DVM TIME BASE OUT 
(TBO) ond OSOUATOR (OSC). ROM, line, lA, IB, and 1C eontrol lhtt.i,e 
n Tiii^ M 'I ^ oj '^0 multiplexer serves as the Main Cate. The Low Time Interval 

b^ ROM Tlnw'* LMrT t operating through Ua and enabled 

oniult!: ^ fj respectively control the Main Cate. In addition. 

ROM line HORN c in oiverrlde LTIF or LMCF and lock open Main Gate U6{2) through UBC, Main 
Cate status « detected and sent off the A4 Function Selector by ECL-to-TTL translator U2D. 
Capacitor 01 and resistor R35 serve to stretch any ECL gate signal present at U2(10) so that 

of channel C. 



» operate the remote Main Gate 



mi'r. IS PriTi*’! "'Tu,'" U6(15) feeds Into first binary U1 of, the main DCA. 

UlA Is an ECL High-Speed binary the output of which couples to pins 1»| and 15 of ECL-to-TTL 
trar ilator U2 The m output of U2(13| clocks Schottky quinary Ua .and U3. The ou'P“« 

DCA oSIShSS an<) U2(13) travel off the A4 Function Selector board to !he 

the DcV^ Motherboard where they are latched and the carry feeds Into the next decade of 

4-94, Arming Multiplexer and Arming FF 

4-95. The Arming FF, the second half of U4, serves to Inhibit various measurements by en- 

Thk"?r?tn?”^ Ut^u“ synchronizers In the Universal Module. 

T^h^ls action occu« via the High Disables Syncrhonlzers (HDS) signal from U4{6). The signal 

wh Multiplexer U5{6). ROM lines control U5(10J1) 

while the temalning address line (pin 9) Is controlled by the Low Arm (L ARM) signal from the 
rear panel ARM switch. U5 thus selects either C-ARM, B, B, or free run (+5V) asThe slglTal to 
im signal. The A and B signals are derived from ECL-to-HL translator 

resistors R17 and R18 serve as pulse 

m At^m> *^""*^ *" ^ ^ 
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4>96. Ttme Ba$« Mutlfplex^r and Main Cate FF 

4-97, Time Base Multiplexer UlO select either A, B, or OSC to send the Time Base Input (TBl) 
signal via pin 8 to the Time Base, This same signal Is also sent to U1, the Main Cate FF, as a 
resynchronIzIng signal, ROM lines R(HTBA), R(HTBO), and R(HTBB) control the selection of 
the Time B^^e Input signal. The HDS signal to U10(3) or ROM line LTOT to U10(1) serve to 
enable or dis'ble U10. 

4-98. DIB Is a high-speed ECL FF used to generate precise stable gate times for the Main Cate 
Multiplexer U8 and the remote gate In the Frequency C module. A TTL replica of the Main 
Cate signal (CATE OUT) Is generated In the Time Base and sent to U1 via the line Main Cate 
Synchronizer on the Motherboard. Resistors R14 and R43B translate this TTL signal down to 
ECL levels at Ul(10), The output of Time Base Multiplexer U10 via resistors R42 and R43D and 
capacitor C16 clocks Ul(11) yielding a synchronized fast rise and fall time Main Cate signal 
on Ul(14). 

4-99. An Example of Operation 

4-100. To show how the above mentioned function selector circuits operate together an ex- 
ample of the measurement of frequency A Is given in the following paragraphs, 

4-101. Assume the counter Is in the mlddl- of Its display cycle. Low Inhlblf (LINH) is TTL 
low, High Reset Time Base (HRTB) has momentarily gone high resetting U1 and U4 and High 
Reset Decade (HRD)'has momentarily gone high resetting First Decade U1, U4, and U4. The> 
control chip on the Motherboard releases LINH to go high, U9(13) goes low enabling Arming 
Multiplexer U5. Assuming that self arm has been selected, A will have been selected by the ROM 
on pins 9, 10, and 11 of U5. When the first A pulse occurs U4(4) goes low setting U4, U4(i>) goes 
high turning on transistor Q1 which In turn pulls LINH low again and Inhibits another measure- 
ment from starting until Reset has occurred. In a frequency measurement, the ROM selects the 
Oscillator signal on pin 2 of UlO to be sent Into the Time Base, Shortly after the Time Base re- 
turns, a high signal on Main Cate Synchronizer drives U1(10) high. On the next Oscillator 
signal (through UlO) Ul0(n) gels clocked causing Ul(14) to go low. This low signal propagates 
through UB(B and C) to U^2) opening the Main Cate and Initiating the count. Signal A has 
been selected on U6 by ROM lines R22, 23, and 24 thus each A event Is counted Into 1st decade 
U1A, U4A, and U3. 

4-102. After the appropriate gate time has eiapsed (N clock counts Into the Time Base) the 
Main Cate Synchronizer signal goes low and the next Oscillator signal clocks Main Cate FF 
U1 closed, U2(10) detects the closing of the Main Cate and sends a TTL signal (LMCF) to U4 in 
the State Control section of the AT Motherboard which initiates a new display cycle, 

4-103. A16 DISPLAY ASSEMBLY 

4-104, The Display Assembly contains the display, as shown in the block diagram in Section 
VIII, in addition to switches SI (POWER), 52 (RESET), S3 (FUNCTION), 54 (FREQ RESO- 
LUTION, N) and SAMPLE RATE control R6 as shown In the schematic diagram in Section VIII. 

4-105. The display consists of a nine-digit seven-segment LED numeric display (DS1-DS9) 
and annunciators for Indicating measurement units (DS10-DS16) In addition to overflow (DS17), 
remote (DS18), and gate (D$19), The display digits and annunciators are automatically dis- 
played with the correct decimal point. 

4-106. The digit address code from A1U39 on the Motherboard Is applied to transistors Q1 
through Q9 to strobe each digit which receives the seven-segment code from A1U41 through 
transistors Q13— Q20. The gate (DS19), ' remote (DS18), and overflow (DS17) LED's receive 
signals from the Motherboard through transistors Q10, Qll, and Q12, respectively. 
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wacVm dbcr™^ (PROCRAMMADIE) input block 

J-m In the locnl mode, the Al9 Switch Control board generates TTL levels that control the 
i tP control of A and B chann^i Input 

nM rt/^ f * s^^“tchcr and driver circuits to the A and B chan- 

m lovKnd°u‘X“to tl« ^ •* '™"’ "='■ "> 

Zn "™ '3?,.®^?'^'',^?°':’ -'TTENUATORS, sep/com, ampllllars, and Snhmlit Irfi” 
Signal condl tonlriB circuitry Is conirollod by relays K1 through M 2 synchronizing circuitry for 

CdrAinT' 'T™' '■'-’ff' °°SC, and sfe? oulpu::, 

from the AlO board, are routed to the A4 Function Selectors ^ 

4-110, The programming Interface section of A10 board Is used to allow remote control of all 
Input signal conditioning relays. The All DAC board contains two IdentM 
channel, that i-emote control of digger levels, The outputs of these DACs are supplied to 
«hl« remote, the rcl.ty connects these DAC levels to the SchmIU trigger 

controhnodS ^^*^*^*^ modes of ao.epting remote commands, the non-DAC and DAC 

53213A goes Into remote, front panel switch control If disabled. At the same 
time, the progr(|mmlng Interface takes control of the Input signal conditioning relays, In the 
non-DAC control mode, the Interface accepts and decodes serial data bytes, stores the Infor- 
mation In latches, and control signal conditioning via the latched outputs. 



AlO 

SWITCH CONTBOI 



I i 



INPUT A >- 



INPUT B >- 



y MA 



FROM 

HP-IB 

INTEBFACS 

BOARD 



MB 



IMS 



IjlOA-Mppi 



A)2 

AMPUFIER 



■gi'T 

r- 



/~ 



P/0 AtO 
SYNCHRONIZER 




, oosc . 



TO 

h function 

SEUCTOn 



REMOTE TRIOOER LEVEL A 



REMOTE TRiaOER LEVEL B 



REMOTE CIRCUITRY' 

CLK A 



— S 



P/O AlO 
FROGRAMMINa 
' INTERFACE 



CLK B 



MDA-Miio, 





Alt 




DAC 



Figure 4-9, Remote Controllable (Programmable) Input Block Diagram 
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When the Interfoco receives a datn byte, 'or control of trlgBcr levels, It goes Into the 
DAC control mode, This Is a resijit of thejnterfacc receiving a + or • on Its Input data lines, Once 
In the DAC control mode, the programming Interface latches disregard the Information at their 
Input, Simultaneously, the Information, on the Input data lines (MDA-MDD) Is accepted by the 
All DAC board, 



4-113, The All DAC booitl shifts the pdarlly Indicator and three following numerical bytes 
of Information Into Its slilfl registers, Tollowlng the polarity Indicator and the three numerical 
dato bytes, nn asterisk i*) appears on the MDA-MDD lines (see Tab/e, H for proper format!, 
The asterisk causes the programming Interface to revert back to the non-DAC control mode. 
In this mode, the All board stops accepting data, and the programming interface latches again 
accept the Input data, 



Tahle 4‘h HP 5J3M Input Circuit Program Code Sot 



Programming Is accomplished as detailed In Section III With the additions below. Codes 
shown underlined ore start up conditions. These conditions are set by the code "P*', Remote 
Programm Initlallicc, or by the bus commands l|)evlcc Clear, or Selected Device Clear, 

Commands to A channel arc preceded by A 
Commands to B channel arc preceded by B 

Trigger levels ore programmed using the following format 



±x,y Z* 

Where X Is volts 

V Is 100 s of mV 
Z Is 10 K of mV 

* Is used to terminate Inputs to the DAC^ 



Control 


Function 


Code 


Coupling 


AC 


2 




DC 


3 


Slope 




4 




- 


5 


Atten 


X100 


1 




X10 


6 




XI 


7 


Separate/Com 


Gcparalc 


AO 




Common A 

NOTF, 

Underlined codes arc default conditions. 


A5 


Invert 


Normal 


BO 




A&B Inverted 


B9 



The check function overrides all otherprogrammingcommands for A&B channels. 
, EXAMPLES; 

The Instructlont 



I 



wrl 701, "PFlG5S137A3579-1.25*B37+1,65»R" 
Input circuits related programming Information 



Will program a 532BA With listen address of 9 to; 



Function 

P=remoie Initlall/c 
Time Interval Avg A to B 
Multiplier 10» 
Multiple measurement 
Continuous Cycle 
Manual sample rale control 



Chaimel A 

DC Coupled 
-Slope 
XI Atten 
Common A 
Trigger Level -1,2SV 



Channel B 

DC Coupled 
Xl Alien 

Trig Level +1.65V 
+5lope 
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processes ihe four serial data byies, and produces one parallel 
pCD output, The UCD o^lput provides the Information for generating a square wave train by 
using a series of rate mu llpllers. The square wave train has an average duty cycle proportional 
to the Input code supplied to the rate multipliers. This square wave train switches on a pre- 
cision current source that feeds a voltage averager to produce a dc output, 

parugraphr°^^ operation lor the programmable Inpu* ser,lon Is given In the following 
4-117, A19 Switch Control Board 

4-110, In local mode, -0,7 volts Is apolled to srfltches S1-S0, This potential allows the switches 
to contro their respective functions by supplylhg an active low available at each switch. In a 
closed switch position, the -0,7 volts will forward-bias the associated diode, pull the anode low, 

and cause a low to be sent to the amplifier board through 13. 

die “07 volts switches to +5 volts, only allowing the output lines, irans- 
mitted through )3, to be high- When a switch Is open, the pull-up resistor on the line causes It 

to p high. When the switch Is closed, the associated diode Is reverse biased and the line re- 
mains nigh, 

4-120, Trigger LEDs, DS1 and DS2, are driven by the Inverted A and B outputs of the Schmitt 
trigger (-^12U4), These signals enter pins 14 and 10 of ECL-to-TTL transla^tor Ul, Feedback 
m m 5 nanosecond ECL pulse to approximately a 25 millisecond 

M 25 millisecond pulse Is of long enough duration to be seen, and Is used 
to drive the trigger LEDs, S nee this pulse stretcher is dc coupled to theSchmltt trigger. It functions 
Ike a logic prooe with ad ustable threshold voltage. When Channel A Input Is higher than the 
tr gger level sett.ng, t^be trigger LED Is ON, vyhen the Input Is lower, the LED Is OFF, and when- 

oflhe Inpurslgnal^^^ ‘dgger threshold, the LED flashes on or off depending on the polarity 

nanosecond Inverted A and B outputs are also applied to pins 2 ond 6 respectively 
of L)1, The signals are translated from ECL to TTL levels and connected to the marker outputs, | 

4-i22, A12 Ampltffcr Board 

4-123, Since both A and B channel circuitry are Identical only the A channel will be discussed, 
^124, Input stgn^ A enters A12 through |2 and depending on relay K7 Is either ac coupled 

K3 or kali attenuation node through eithet K2, 

D« j ‘ ^ Impedance converter stage. Diodes CR5 and CR6, resistors R 39 , 

R37, and R34, and capacitors C23 and C24 form an overvoltage protection network to limit the 
signal sent to FET transistor Q3 and successive circutu to ±2.61 volts maximum. The signal at 
the node between resistors R30 and R32 follows closely the signal at the gate of Q3A, A poten- 
tiometer Is used to adjust any Initial offset voltage, WJA.Apoien 

M relays, K4 and K5, connect the Input of the B channel attenuator to either 
the A or B channel Inputs, The signal then passes through U4, a dual Schmitt trigger. Trigger 
U4B compares the signlil at pin 9 to a dc reference between ±2.5 volts on pin 'lO.Thlsdcreference 
Is selected by ^1 and Is supplied by eltheruheAll DAC board orbytheA193wltch Control board. 
The ou put of U4 changes state whenever the Input crosses the reference voltage on IJ4<111. 
The output is ECL (--0.0 to -1.6V) and drives both the A trigger LED circuit on tL A19 board 
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ond the exclusive OR gale U2. Schmitt trigger U»| has, approximately 15 mV peak-to^peak 
hysteresis at Its Input, Exclusive OR gate U2 Is used to select the desired slope of the Inpt,. 
waveform, When pin 7 of U2 Is held to an ECL high level (SLOPE switch In H- posltlon|, U2 acis 
as an Invertor* vVhen pin 7 goes tow (SLOPE switch In the - position!. U2 does not Invert the 
signal plisstng through It, 

»1-126, Input signal conditioning control Is accomplished by Invertors U1 and U.i and i-elays 
Kl— K1 2, This control Is supplied from either the A10 Synchronizer board or the Aly Switch Con* 
trol board. When the 532BA Is In remote, relay control Is received through )1 from the AlOboard, 
In the local mode, relay control arrives via P2 from the A19 board. Since all of the relay control 
lines contain Inverters, relay activation Is caused by a high at the Input. 



i>127, AID Synchronizer Doard 

4-120, The differential A channel outputs from A12U2 feed through connector P2 pins 7 and 0 
respectively to U1, Circuit U4 is a one-shot that only triggers on a negative edge, and therefore, 
p.isses only trigger events that occur on the slope selected by A12U2, The output of U4 pin 15 
Is an ECL pulse of approximately 5—10 nanoseconds width. In the FREQ A check mode, the 
oscillator signal from U1(2), (c'ther 10 MHz or 100 MHz as selected by SI) Is Injected via U53 
to U10(13), The no,mal A Input entering U10(12) Is disabled at A12U4 by LCHK being low. The 
oscillator signal at U10(13) Is passed through U10C and UlOD to U11 a dual 4 to 1 multiplexer, 
In a nonlnvertlng mode, multiplexor U11 always routes the A channel signal to the start syn- 
chrontzer U6A, In a period function, U11 routes the A channel signal to the stop synchronizer 
U6I3, For lime Interval measurements, the B channel signal Is supplied to stop synchronizer UGB, 
ROM line R6 controls the stop synchronizer Input switching, In remote, HINV, from U11(7) 
allows the A and B channel outputs of U11 to be Inverted, The outputs of U11A feed U12A 
which drives the A and 7T outputs to the A4 Function Selector, 

4-129, In Tl, Tl AVG, PER, and PER AVG functions, U5, U6, U12, ond U13 are used to gener- 
ate synchronized time Interval and gated oscillator pulses for the mainframe. After a reset pulse 
arrives on the H PS line , the RS FFs U5 and U12 and D FFs U6A and U6Q are reset. At the same 
time, theff andGOSC^outpuis are at an ECL high. When a start event enters U5D pin 12, It sets 
the USA outpm to U6A pin 7 high. The next clock pulse to U6(6) will cause U6A pin 3 to go low. 
This pujis thoTI out put low , signaling to the function selector that the time Interval has started. 
When Tl goes low, CbSC (U13B) starts to output oscillator pulses. When a jsiop event occurs 
at U5(10|, the output of U12C goes hkh. Th is, Sync hronous to the next clock pulse, sets U 16(15) 
high. When U16(15) goes high, the if and CQsC outputs go high, stopping the time Interval 
measurement. The Q output of U6B through U13C, U14B, and U14A resets all FFs and thus 
prepares them for the next measurement, 

4-130, ROM line RL6(HC), connected to U14(11) by Rti, Is used In period measurements, This 
line Is set low In period, and holds the stop FF (U5C and U12C) off until the start synchronizer 
U6A clocks a high to Its Q output, 

•t-131, In a PER AVG function where time base scaling takes place, ROM line RL5(T10) Is 
driven high. This TTL high Is converted to an ECL high, by resistors R18 and R21, and applied 
through U14D to U12(1)). This causes the stop synchronizer flip-flop (U5C and U12C) to remain 
In a reset condition, 

4-132, The programming Interface has two operational modes, the nOn-DAC and DAC control 
modes. These modes refer to the operation of the interface with respect to Incoming data, 
When the Incoming data Is for control of signal conditioning (not trigge' level) me Interface 
will be In the non-DAC mode. The Interface will be In the DAC control mode when Incoming data 
Is for DAC (trigger level) control. 
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5320A BOOS Into remote, LUXT goes low, The low, on UXT, onuses the output 
or A Motherhoard svyltcli control circuit to bo from -07 volts to I-5 volts, This chango, disables 
ron pnriul switch control on the Alfi and the A19 boards, When lEXT Is low, U17(^) connected 
to trbBtato buffers U2 pin 1 and UO pines 1 and 15 Is also low. This low, returns the outputs of 
irl-state buffers, U2 and Uo, to their active state. With the outputs of U2 and U9 enabled, the 
outputs of addressable lauhes, UU and U15, control the A12 signal conditioning relays, 

io i Interface Is reset by a high on the HRPK line. This high Is generated by the A15 

HMD Interface Board when It receives an ASCII "P", j 

-l-BS, When the Interface Is reset It defaults to the non-DAC control mode. The reset causes 

‘’nd It) low, glvltrn a low at 

UIM), The low at U17lfl) Is connected to U7I1-1), where It causes the Interfax to he In the non* 
DAC mode, wie low at DIM) Is also connected to clock multiplexer U1G(1) where It causes U16 
to route clock ILMS) pulses to only UO or U15, 

^-136. Clock multiplexer UlG decodes the M A and MB lines, from the A1S board, to determine 
whether the Input data byte, on MDA-MDD, Is A or U channel Information, It then routes the 
c ock pu se to U0(H) for A channel Information, or to U15(1-I) for B channel Information, The 
clock pulse, latches the Information Into the Intended latch, 

d-137, After reset, the Interface defaults to all of the underlined functions In Tabic 3*,^ Pro- 
?horfunctlori*^** change one of the signal conditioning controls It Is necessary Ir program 



d-13fl. As an 

an "A7'* must be Inc 
"A'' Is decoded by .. 
below. The MA and 



example, ossufho a Chonnel A function setting of XI Is desired. This means that 
uded In the data string sent by the system controller to the 532BA, When the' 
the A15 HP-ip Iriterface. It causes the MA line to be high and the Mb line to 
MB lines are decoded by U6 and It routes the following clock pulses to UB, 



^-139, When the 'T Is sent, 11 10 appears at the Input of ROM U7onMDA-MDD re5pectlvelv, 
As shown In Table 5-20, the 1110 pt the Input causes an output of OOOOll on U7 pins 1—6, ' 

^*^*^'*^ and latches the high on Ufl(13) to UWS), The high on 
s^ame funcilon'as C^hannd output,.The high at U9(13) |s Itiveried on the 

j non-DAC Information Is latched In the same manner, 0 channel Information Is 
latched Into the outputs of Ul5, It has the same code Into U7, and thus the same code out of U7, 
for the same function as Channel A, 

\ 

4-142. Refer to Table 3-5 Program Code Set for the proper formal to program a irlHiier level, 
appll^^*^^*^^ ±X,yz*, and follows an A ana B which Indicates to which ch,inncl It 

4-143, For the following discussion, assume a trigger level Is programmed, following the 

Interface tesels to the hon-DAC mode when the 

n® k? u j ^ ® WHen the A15 board receives the 

A > ‘hc MA line Is se| htgh arid the MB line Is set low, U16 decodes iheMA and MB lines, In the 

non-DAC mode, and clocks the A channel latch UB, > mu»nL5,,nnie 

4-m. When a + or - appears on the MDA-MDD lines, a high Is latched Into U0(12), Latching 
u"k° transition from UlG, The high at UB(12}, will cause U17(0) to 

u I ® * connected to U7(14), where the ,Slgh changes the Input address to ROM U7, 

milfA m "ITi-SSi, the DAC control mode. The high at U17(B) Is also conne.:led to 
U16(1), A high at U16{1) causes U16 to supply clock pulses to either the A or B channet DAC, 
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5lnc« ilio condlllon of iho MA nnd MO lines remnins (he some, (he Chnnnel A DAC receives 
(he clock pulscs» On (he ncBadvc (ronsidon of (he clock pulso» (he 4- or » Is shlf(cd in(o (he A 
chnnnel DAC shlf( ruijislers A10U7 nnd Un, 

! 

rollowtnu (ho fomiBt> (he nex( dntn by(c on MDA^MDD will bo n number* The MDA- 
MDD lines supplied (o U7 nro niso connected to the All DAC board shift reutstors* Since the 
Interfnce is In the DAC mode, neither UO or U15 nre clocked nnd thus dlsrognrd dntn on MDA- 
MDD* The number is clocked Into the A channel DAC shift registers* The condition of the MA 
nnd MI3 lines, determines which DAC Is clocked nnd accepts the number* FollowInK the first 
number, n decimal appears at the Input to ROM U7* When U7 decodes (he decImaF, It sends 
U7(5) high* This high, applied to U2|15), causes U2 to block the clock pulse associated with the 
decimal dntn byte* In this manner, the DAC disregards the decimal. 

Following the format, two more numbers are Input, serially, ond each clocked Into the 
A channel DAC snift registers, The final character In the string, an asterisk (•), oppenrs on the 
Input data lines to U7* When U7 decodes the asterisk. U7(5) goes high, again mocking the 
positive clock pulse transition to the A channel DAC* This causes (he A channel DAC to disre- 
gard (he •* Simultaneously U7(6) goes low, allowing the negative transition of the clock pulse 
to latch the low ot Ub(l3} Into Ull(l2), The low ot 1113(12) causes U17{0) to go low, returning the 
Interface to the non-DAC control mode* 

4-147» All DAC Board 

4-140. Since the DAC board contains two Identical DACs only the Channel A DAC will be 
discussed* For the following description assume the Channel A DAC Is programmed for a 
+2*22V trigger level, Refer to Program Code Set, Table 3-5, for an explanation of the format, 

4-149, The flrst/dMn byte, a +, appears on the Input data lines MDA-MDD, This data byte Is 
supplied to the Inputs pf shift registers U7 ond U11. An IMS clock pulse routed through A10UG, 
fippited to U7 pin 1, shifts the + Into U7 and U11* The next threedata bytes, all iwo^s, are shifted 
Into U7 and Dll In the same monncK ^ 

. ! ' l' I 

4-150,' With the + arid lhe three numernli shifted Into U7 and U11, the shift registers provide 
>; n parallel BCD'ouiput* This parallel output Is iHaltc until the A channel DAC Is reprogrammed. 
The parallel output Is supplied to the Input of rate multiplier chain DO, U9, and U10. 

4^151.' CKult UuC irnd related conpponents are configured as on oscillator. The oscillator 
output Is coupled through Q7 to the' clopk |n|3M,t of rai’u multipliers UB, U9, and UlO. The clock 
signal Is also supplied through Inverter.USDap DtFI^ U2/V, which Is used as a synchronizer and 
Wave shaper, ' ' K ,, V:. 

! 1 ■ ■ ■ I '■ ' ■ I i I, ' 

I , I • . ' 'i ' ; ! ^ r ' t _ 

4-152* With 1000 pulses entering pin 9 of each ratdi multiplier, the output at Ul0(6) will be 
222 pulses. These pulses are supplied through level shifter and Inverter U5B to U2(12). The In- 
put pulese are synchronized an^ shaped by U2A. The Q ond q outputs, from U2A, supply level 
shifter networks composed of resistors R31,!R34, ond R36, R3fl, and R39, The pulse outputs 
from the level shifter networks arrive at the cathode of CIRf pnd the anode of CRB. 

■ '' ■] ’ ' S '' 

4-153. The 4- shifted Into Ull, causes U6 pins 2 orid 6 to go high* iThe highs, pn pins 2 and 6, 
cause pins 1 and 7 to go tow* The low at UC(1), causes CRH to be forward blasedt Forward bias- 
ing CRH causes U6A to sink all of the current frorp thb positive current source. This disables 
the positive current source U3A and Q3. With ,U6(7) I6w, CR12 Is reverse biased enabling the 
tiegailve current source U3B ond Q4. ; ' V ^ 

4-154. the slgrial at the anode of CRB Is (lie Inverted output from (he fate multipliers. When 
the anode of CRB Is low, CRB Is reverse biased, and current flows through CRIB Into U4(2). When 
the onodc of CRB Is high, CRB Is forward biased and current flows from Q4 through CRa 



• I 



1 
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-H55. AveroBDr U-> converts the current pulses supplied via CKlO Into o dc output voltage. The 
average generates the output voltage propprtlonol to the duty cycleofthe Input current pulses. 

>I*1S(», AlJ Ciianticl C Input 

rluful I contains circuitry to omplify and detect Input signals up to 500 MHz, a 

the dts'Xy ” counting chain, a high speed goto, ond circuitry to drive the least^slgnlflcant-dlglt In 

-!»15t), The Input stgnol enters Hard continues through a fuse (FI) Into o bridge limiter circuit 
composed of d odes CR^,CK5,CR6,CR7,and a 50-ohm termination R3. The bridge llmlierllmlts 
the Input signals to protect amplifier U2, It also precludes the problem of miscounts or double 
counts duo to ompi flor distortion under high drive conditions, Diodes CR2and CR3 provide 
mput protection, The diodes will stall conducting when the Input voltoge reaches -7 volts, 
meroby b owhg out the fuse (FI). Overload detection circuitry consists of Rl, R2, Cl, C3, CRI, 
Q|, and U1, Detector circuit CRl-p-R2-R1, senses the Input overload condition, t-T volts to 7 
volts) therr hlurns off Q1 , which allows Ul LED flasher to flash the overload LED, The flash rate Is 

f n no?® «nd ac couples 

Irrto ampi fler U2, U2 Is a 1 GHz amplifier tho t provides approximately 1 -I dU gain. The gain can be 
changed by chonging the value of RG, 

4-159, The ouptut signal from U2 (-700 mV p-p), ac coupled Into ompllller/Schmltt trigger U3, 
The Schm It trigger output i U3 pin 19) Is a logic (EECL) level from zero volts to approximately -600 
, I * enters Into the dlvlde-by-10 counting chain composed of U4(dlvlde-by-2) and U6 
(dlvlde-by.5). The outputs from tho decade divider are then level shifted (EECL to ECL) and sent 
to the A4 Function Selector as C nndr signals. Circuit U7 translates the Information In the di vlde- 
by-10 counting chain lU4 and U6) to TTL level. The Information Is then shifted Into a quad latch 
(p) where It Is stored for strobing Into the display. When the least-slgnlflcant-diglt is being 
5 robed, U10 decodes that and enables U11 which sends the least-slgnlflcant-dlglt Information 
® Into the display. The Schitt trigger output ( U3 pin 18) goes Into a detector sends a "C 
ARM command to tho Function Selector ( A4), CR9, C20, and R36 are used to disable the C ARM 
line during powe,-up operation which ensures that a zero Is displayed, 

4-160, During normal operation (In the frequency C Function), U4 Is originally disabled by a 
high lo^c level at U4 pin 14 (0 volts), When the counter Is ready to make a measurement and it 
senses that an Input stgria Is present via the "C ARM" line, the main gate opens, Pin 14of U4 then 
goes low (-600 mV) and the Input signal passes through U4 |d[vtde-by-2) and (JC (dlvide-by-5) Is 
translated to ECL levels, and sent to tho A4 Function Selector on Candr bus lines. After the time 
base counu out, the main gate closes, U4pln 14 goes high, and the dlv|de-by-10 counting chain 
^4 and U6) stops In Its present state. Greuits U7, U9, UlO, and U11 translate the Information to 
TTL level, store It, and strobe It Into the loast-signlflcant-diglt of tho display. 

Adjustment circuit Is a voltage divider composed of resistors R7, Rll, 
R12, and R13, The adjustment Is to adjust the dc voltage at pin 5 of U3, 4 mV more negative than 
the measured dc voltage at pin 7 of U3, This will ensure the output of U3 pin 18 will be hkh tO 
voltsp and the ouptut of U3 pin 19 will be a low (-600 mV), with no inputs. 

4-162. HP INTERFACE BUS THEORY 

4-163. The HP Interface Bus transfers data and commands between the components of an 
Instrumentation system on 16 signal lines, The Interface functions for each system component 
are performed wlthlrt the component so only passive cabling is needed to connect the system. 
The cables connect all Instruments, controllers, and other components of the system In paralle 
to the signal lines, , 

4-164, Eight of the lines (DI01—DI08) are reserved for the transfer of data and other messages 
In a byte-serial, blt-para llel manner. Data and message transfer Is asynchronous, coordinated 

by the three handshake lines (DAV, NRFD, NDAC), The other five lines are for control of bus 
activity. 
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4-165. Devices connected to the bus may be talkers, listeners, or controllers^ The controller 
dictates the role of each of the other devices by setting the ATN {attention) line low and sending 
talk or listen addresses on the data lines (DI01— DlOO), Addresses arc set into each device at 
the time of system configuration either by switches built Into the device or by jumpers on a 
PC boards While the ATN line Is low, all devices must listen to the data lines, When the ATN 
line Is high, only devices that have been addressed will actively send or receive data, All others 
ignore the data lines, 

-1-166, Several listeners can be active simultaneously but only one talker can be active at a 
time. Whenever a talk address is put on the data lines (while ATN Is low), all other talkers will 
be automatically unaddressed, 

-1-167, Information Is transmitted on the data lines under sequential control of the three band- 
shake lines, No step In the sequence cm be Initiated until the previous step Is completed. 
Information transfer can proceed as fast as devices can respond, but no faster than allowed by 
the slowest device presently addressed as active. This permits several devices to receive the 
same message byte concurrently, 

4^6B, The ATN tine Is one of the five control lines. When ATN Is low, addresses and universal 
commands are transmitted on seven of the data lines using the ASCII lAmorlcan Standard 
Code for Information Interchange) pode. When ATN Is high, any code of 6 bits or less under- 
stood by both talker and llstener(s) may be used. 

-1-169, The other control lines are IFC, R6N, 5RQ, EOl, IFC (Interface clear) places the Inter- 
face system In a known quiescent state, REN (remote enable) Is used with other coded mes- 
sages to select either local or remote control of each device, 

4-170, Any active device can set the SRQ (service request) line Ipw, This Indicates to the con- 
troller that some device on the bus wants attention, say a counter that has just completed a 
time-interval measurement and wants to transmit the reading to a printer, 

4-171, EOl (end or Identify) Is used by c device to Indicate the end of a multiple-byte transfer 
sequence. When a controller sets both the ATN and EOl lines low, each device capable of a 
parallel poll Indicates its current status on the DIO line assigned to It, 

4-172, For a more detailed description of bus operation, refer to the manual entitled "Con- 
densed Description of the Hewlett-Packard Interface Bus", HP Part No, 59401-90030, 

4-173. HP-IB A1S INTERFACE OPERATION 

4-174, The 5328A HP-IB Interface Is used to remotely program the 5326A ard deliver the mea- 
surement results to the bus. Thus, the board operates both as a listener and as a talker, 

4-175. As a listener, the Interface Is capable of programming most of the controls In the 
mainframe and all programmable modules that may be Installed, The HP-IB board contains 
storage circuits to control the mainframe remotely, and Is set up to program the storage circuits 
In any programmable module, 

4-176, As a talker, the Interface is capable of outputting the measurement data In exponential 
format with a mantissa of nine digits (leading zeros are output as spaces) and an exponent of 
one digit. Overflow and signal Information Is also contained along with a carriage return (CR), 

' linefeed (LF) termination to make It compatible with the standard HP-IB serial data format, 

4-177. 'in addition to being a talker and listener, the HP-IB Interface follows a set of HP-IB 
commands. This Includes complete service reouesi capability. The ASCII codes used for ad- 
dressing and for data are shown In Table 3-7, Address switch Information Is shown In Table 3-4, 

The program code set Is shown In Table 3-5, 
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4-17C» Overall Operation 

J 

The heart of the HP-lB Interface Is a 256 state algorithmic state machine (ASM) con- 
trolled by a 256x16 ROM (U22) as shown In the block diagram* This stale machine has two dif- 
ferent format states determined by the format (F) bit from U22* One slate (F=0) Is an output 
mode state where the machine will proceed sequentially to the next state (address) after storing 
or outputting Information, The other state (F=1) Is a mode where the machine can either pro- 
coed to the next line or perform a conditional lump to a different line In the program. The de- 
cision as to which state Is chosen Is made on the basis of where the qualifier bit from U11A Is 
low or high. Preset counters U14 and U23 provide presetting to a jump state when F“1 and the 
qual f or Is low, These counters Increment their count In all other cases. Altogether, there are 
52 different bits that may be selected as the qualifier for a particular state. 



4-100, Qualifier negate circuit U30C can Invert the qualifier bit for any given state so that the 
machlnr> can branch on the qualifier being low or being high, U7 is added for pseudo sub- 
routine capability. In the output mode, the ASM goes through the same group of states once 
for every character being outputted on the bus. U7 is Incremented every time so that the ASM 
cun tell which character It Is to output. 



4>161. Bus Command Mode 



4-102. In this mode lATN low), the ASM accepts parallel bytes of Information and decodes 
them Into bus commands, This usually requires setting or clearing bits of storage In U19 or U26, 

4-183. Listen Mode 



0-184. In the listen rr,ode, the listen qualifier of U26 must bo low and ATN high. The Interface 
Will then accept 8-blt parallel bytes continuously. When receiving the ASCII characters P, Q, 
U, R, or T the counter will act upon the byte Immediately (refer to programming In Section III). 
When receiving the letters F, G, A, B, C, D, or S the Interface will then route any ASCII number 

lexers Into particular storage registers. These registers are U2U, 
U33, and U34 along with any that are contained In any of the optional modules Installed in the 
mainframe, 

4-185. Talk Mode 



4-186, The HP- B Interface will go Into the talk mode If the talk qualifier of U26 Is low or the 
talk always switch Is set to talk always and ATN high for both cases. There will be no output In 
normal operation unless a completed measurement Is present and has not been outputted. The 
Information to be put on the bus Is latched Into latches U15 and U24. These drive the high cur- 
rent buffers U5, UlO, and U16, Counter U7 Is used as a pointer for the ASM to recognize which 
character in the serial output string the Interface Is to output. 



4-187. A15 Circuit Operation 

4-188, The following paragraphs describe the circuit operation of the HP-IB Interface, 

4-189, STATE COUNTERS. The state of the ASM ROM (current stale and next state) Is deter- 
mlned by State Counters U14 and U23, These counters form an 8-bit presettable binary counter. 
When pin 1 of U25 Is low, the counters will always Increment. When pin 1 of U25 Is high, the 
counters will preset (Jump to another state In the program) If the output of U30C Is high. The 
preset address Is supplied to the State Counters Input from the ROM. The program Is «hown 

1! u 5-fO, 5-11 and 5-72. The output of U30C Is determlrled by 

the not bit from the ROM (through U21E) and the output of the Qualifier FF U11A. The pre- 
programmed state of the "not" bit determines whether a high or low output of the qualifier 
FF will result In a jump In the program, (This Is shown In the ASM Operational Flowchart, by 
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the use of the letter "N (n a decision diamond symbol,) The preset (jump) Is synchronous and 
only occurs when pin 9 of U14 and U23 Is low and when there Is a rising edge at pin 2 of U14 
and U23, FF U31A synchronizes the reset of the State Counters to occur at the proper time, 

4-190, ASM OSCILLATOR, As shown In the ASM Oscillator Timing Diagram* Ffguro 4-70* 
the ASM oscillator circuit provides three separate phases of clock outputs, Schmitt tdgger 
U16A Is the fundamental oscillator element which uses hysteresis to develop oscillation. The 
output of U1BA (through Ul3) strobes storage latches UIIA and B* U15* Ul9* U24, U26, U20* 
U33* U31B* and U34, The output of U18A Is also sent through a delay circuit consisting of re- 
sistor R14 and capacitor C4 Into U16B to provide another phase of the clock output that deter- 
mines the next state of the ASM, In addition* the output of UlOA Is sent through U30A to pro- 
vide a third clock phase which Is applied to U31A, The output of U31A resets the fl-bit State 
Counter synchronously at power up or when the IFC signal occurs, (Synchronous reset prevents 
loading the storage latches with erroneous data,) The IFC signal also resets U26(ASM storage , 
The power up reset circuit U18C and U1BD clears all storage elements, 

^191, BUS INTERFACE, The bus Interface circuit consists of bus line termination resistors, 
data output drivers and data Input buffers. Resistors R29 and R30 form the line termination net- 
vvorks* U4 Is used to buffer the bus line Inputs and US, UlO, and U16 are high current drivers 
that drive the bus lines output, The ATN signal Is sent through U9A and U29D to ensure that 
the gates connected to bus lines DIOI— DI07 and DAV do not output when ATN goes true. The 
DAO signal from U24(9)' arms the DAC signal through U17B to ensure that DAC goes falsu 
within a few gate delays after ATN goes true. (In some cases, the DAC response from the ROM 
may be too slow,) After ATN is true* DAO Is set to a to allow normal operation of the DAC 
line, 

4-192. END OF MEASUREMENT. When a measurement has been completed, FF UllB is set. 
This FF Is clocked by the closing edge of the LMC signal, Diode CR2and transistor Q3 keep U11B 
from going to the "V* state when LRES Is low or HRD Is high. (During these times the counter 
is being reset and noise appears on the LMC line which could trigger UllB.) 

4-193. QUALIFIER MULTIPLEXERS. Five B-to-1 multiplexers are connected to allow 36 lines 
to be multiplexed Into 1 line, ASM ROM U22 controls multiplexers U3, U6, U8, and U32 to 
select Individual line qualifiers and U12 to select one of these multiplexers. In addition, Ul2 
checks the output of auxiliary State Counter U7, a 4-blt binary counter that allows the same 
sequence of states to be repeated up to 16 times. In the output algorithm* each state represents 
an output character. Qualifier FF UllA eliminates erroneous results by ensuring that the State 
Counters U14 and U23 are not clocked when a qualifier Is changing states. This would cause a 
partial preset and partial Increment of the State Counters. 

4-194, ADDRESSING. Address Comparator U2 monitors the Data Input/Output (DIO) lines 
2 through 5 and the addruss switch (SI) settings. When a comparison occurs between the state 
of these DIO lines and the address switch settings, U2 sends qualifier ADDR to multiplexer U8. 
The TALK ALWAYS section of the address switch provides a means of setting U6 so that Inter- 
face Is always addressed to talk. 

4-195. DATA OUTPUT. The Data Output circuit outputs characters on the bus data lines. 
Storage circuit U24 transfers outputs from the ROM to DIO lines 5 through 7. U15 selects data 
from either the ROM or the 532BA data bus and transfers It to DIO 1—DI04, The state Pf the “not'' 
bit from ROM U22(13) through U21E determines the selection made by U15, A displayed digit 
Is selected from the 5328A, any other characters (decimal point, "E“* carriage retui.i, exponent, 
linefeed, etc.) are selected from the ROM, 

4-196. ASM STORAGE. The Internal memory for the ASM operation is in AS/Vt Storage circuits 
U19, U26, and U31BI There are 17 information bits that can be set or cleared by these circuits, 
Tnis'sectlon also Includes one-shot Ul which outputs a 2 ms pulse (LRST) to ensure reliable 
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operation of the state control circuit U4 on the motherboard, Diode CR3 ensures that LINK Is 
low to Inhibit the counter during the time that LRST Is low. 



4 197. 5TRORI; ENABLn DECODER, Decoder U1J Is a 4- to 10-llne decoder used to strobe the 
various storage latches, Pins 1, 14, and 15 are used to select the device to be strobed and pin 2 
Is ap enable which determines the width of the strobe pulse. The output of U25C disables U13 
when the ASM Is In the decision state mode. In the decision state mode, the format bit U22{171 
goes high which disables U13, 



4-196. REMOTE PROGRAM STORAGE, Storage circuits U20, U33, and U34 are used loprogram 
Instrument functions. U28 stores Time Base codes In 3.blt bytes and U34 stores Function codes 
j oMhformatlon, one-blt at a time. The Sample Rate, Arming, 

StorageOff, and Decade Reset can be programmed by U33. In addition, U33(4, 5, and 6) control 
the manner In wh ch measurements are made and output to the bds. The Inputs to the remote 
program storage circuits are the Module Data A, B, C, and D lines from DIO fines, i, 2, 3, and 4, 
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5-1. INTRODUCTION 

5-2, This sccKon gives maintenance and service Information. Included is a table of assemblies, 
recommended test equipment, a performance test (>vhlch may be used to verify proper counter 
operations), and adjustments, 

5-3. ASSEMBLY DESIGNATIONS 

5-4. Table S-1 lists the designations, name, and Hewlett-Packard part number of assembP^s 
used In this Instrument, 



Table 5-T, HPS328A Assembly Idenilflcatlon 



“A" number 


DESCRIPTION 


HP PART NO, 


Al 


Main (Motherboard) 


0532B-e«HB , 


A2 


Power Supply 


05320-G0017 


A3 


Oscillator Support (Holds 10Q11A Oscillator) 


0532B-6003B 


A3A1 


Oscillator 10Q11A 


101)11-60111 


A4 


Function. Selector 


0532B-60005 


A5 


Not Used ’ 




A6 


Not ttsed 




A7 


Not Used 




AB 


"C" Channel input 


0S32')-60045 


A9 


Not Usrjd 




AlO 


Synchroniser 


05320-60020 


All 


Dlgltal-to-Analog Converter 


OS32U-60023 


A12: 


"A-D" Channel Input 


0532U-60042 


A13 ‘ 


Not Used 




A14 


Not Utcd 




A15 


HP-IB Interface 


05320-60043 


A16 


Display 


05320-60026 


At 7 


Not Used 




A18 


Not Used 




A19 


Switch (Attenuator) 


05320-60030 



5-5. TEST EQUIPMENT 

I ; ( 

5-6. Testequipment recommended formainiatnlngandchecklngperformancclsllstedlnrab/e 

5-2. Test equipment having equivalent characteristics may be substituted for the equipment 



I 
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5-7. ASSEMBLY CONNECTION IDENTIFSCATION 

t 

the manual, connections to printed-circult assemblies are referred to In 

abbreviated form. For example, connection to A*l pin 10 Is A4(10), 



INSTRUCTION TYPE 


REQUIRED CHARACTERISTICS 


RECOMMEND TYPE 


Frequency Standard 


1 MHz Output 




Oscilloscope 
Vertical Plugdn 
Time Base Plug-In 


50 MHz Bandwidth 

50 mV/cm Sensitivity 

50 MHz Bandwidth , \ 


HP 160A 
HP1801A 
HP 1820A 


Test Oscillator 


10 Hz to 10 MHz at 5V p.p 


HP 654 A 


VHF Signal Generator 


10 MHz to 500 MHz 


HP 8640B 


Frequency Counter 


10 to 00 MHz Frequency Measurements 


HP 5381A 


DIgItil Multimeter 


10V range ,01% Accuracy 


HP 3490 A 


DC Voltmeter 


0 to 200 Vdc, 1% Accuracy 1 


HP 970A 


AC VTVM 


0 to 250 Vac 

t 


HP 400F 


Logic Probe 


Logic State Test 


HP 10525T 


Logic Pulser 


State Activator 


HP 10526T 


Logic Comparator 


^ 1C Test 


HP 10529A 


Controller 


HP-IB Compatible 


HP 9025A 


HP-IB Calculator Interface 


Connects HP 9825A to HP-IB 


HP 90034 A 


Printer 


Compatible with HP 9825A 


HP 9066A, HP 9871 A 


Pulser Generator 


0,5 Hz to 25 MHz at IV 


HP 0008 A 


DC Power Supply 


0— 10V Stable to ±1 mV 


HP 6213A 


RMS Voltmeter 


KMS ac Voltage 0—10V Range 


HP 3400A 


Oscilloscope 


275 MHz Bandwith 


HP 1725A 


Power Meter 
Power SenSor' 

1 


Frequency Range 10 MHz - 1 GHz 
Power Range 30 dBm - 0 dBm 


; Hi 436A 
HP 0481A 
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5-9. PREVENTIVE MAINTENANCE 



5-10, Preventive maintenance consists of periodic Inspection, cleaning, performance checks, 
and oscillator calibration. Table 5-3 lists the recommended schedule of preventive maintenance 
routines. 



Table 5-3, Preventive Maintenance 



ROUTINE 


SCHEDULE 


Inspection 


Weekly 


Cleaning 


M'inihly 


Performance Test 


As required 


Oscillator Calibration ' 


Quarterly 



'5-TI, Inspection 

5-12. The HP 5328A should be Inspected for Indications of mechanical and electrical defects. 
Electronic components that show signs of overheating, leakage, frayed Insulation, and other 
signs of deterioration should be checked and a thorough Investigation of the associated circuitry 
should be made to verify proper operation, Mechanic! parts should be Inspected for excessive 
wear, looseness, misalignment, corrosion, and other signs of deterioration, 

5-13. Cleaning 

5-14. The Instrument should be kept free of dust, moisture, grease, and foreign matterto ensure 
trouble-free operaMon. A dry Clean cloth , a soft bristled brush, or a cloth saturated with cleaning 
compound may be used, 

WARNING \ 

115/230 VAC SUPPLY WIRES ARE EXPOSED WHEN EITHER TOP 
OR BOnOM COVER IS REMOVED. USE EXTREME CAUTION 
DURING TROUBLESHOOTING, ADJUSTMENT, OR REPAIR, 

AVOID PERSONAL INJURY AND DAMAGE TO INSTRUMENT BY 
REMOVING POWER BEFORE REMOVING OR REPLACING 
COVERS, ASSEMBLIES, OR COMPONENTS, ALL MAINTENANCE 
AND REPAIR MUST BE PERFORMED BY QUALIFIED SERVICE 
PERSONNEL. 



5-15. Performance Test 

5-16. GENERAL, The performance test {Table 5-4) and test card sheets that follow the test can be 
used to verify and record proper operation of all circuits of the counter and may also be used; 

a. As part of an Incoming' Inspection check of Instrument specifications. 

b. Perlpdkally, for Instruments used in systems where maximum reliability is Importent. 

c. As part of a procedure to Icoate defective circuits. 

d. After any repairs or adjustments and before returning Instrument to regular service, 

e. As a permanent record of Instrument maintenance performed, because the test record 
pages may be removed. 
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5-17, REPAIR 

I 

5-10. Printed Circuit Component Replacement 

5-19. component lead holes In the circuit boards hove plated-through walls to ensure good 
c cctricol contact between conductors on opposite sides of the board. To prevent damoge to the 
plating ond the replacement component, apply heat sparingly, and work carefully. 

5-20. Replacing Integrated Circuits 

5-21. Following are two recommended methods of replacing Integrate circuits; 

a. SOLDER GOBBLER. This Is the best method. Solder Is removed from board by a soldering 
iron with a hollow tip connected to a vacuum source. 

b. CLIP-OUT. This method should be used as a last resort only. Clip the leads as close to the 
I base as possible. With a soldering iron and long nose pliers, carefully remove the wires 

from each hole, The clean the holes, 



I 
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V 1, SENSITIVITY - CHANNEL A 
Spcclllcallom 

30 mV rms» 0-35 MH« (dc coupled) 

I 20 Hz-35 MHz (ac coupled) 

' GO mV rms, 35 MHz-100 MHz 

Dcscrlptloui A signal generaior with calibrated output Is set to the specified 5328A signal 
Bcmsitivliy level and varied over the specified frequency range, Thecounter must display the 
correct frequency, 

a, 10 Hz to 10 MHz 

Sctupi 




(1) DC coupled 10 Hz to 10 MHz 

• Set the 5328A to FREQ A, 1 Hz RESOLUTION, SAMPLE.RATE fully ccw, Level A to 
PRESET, DC COUPLING A. AHEN A XI, SEP, Rear panel ARM switch should be 
set to OFF, 

• Set the G5«IA for 30 mV rms. Vary the 654A frequency from 10 Hz to 10 MHz and 
verify that the 5328A displays the proper frequency. Adjust the 5320A LEVEL A 
control as necessary to achieve a stable display, Mark results on performance test 
record a the end of these procedures, 

(2) AC coupled 20 Hz to i0 MHz 

• Set the 5326A to AC coupling, 

• Set the 65<f A for 30 mV I'ms, Vary the G54A frequency from 20 Hz to 10 MHz and 
verify that the counter displays the' proper frequency. Adjust the 5328A LEVEL A 
control os necessary to achieve a stable display, Mark results on performance lest 
record at il i end of these procedures. 
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ruble S-f, Performance Tett (Continued) 



b. 10 MHz to 100 MHz 
Sclupt 




• Set the 532BA to DC COUPLING. 

• Set RESOLUTION to 10 Hz. 

• Set the 8640B for an output level of 30 mV rms. Vary the 06<iOB’s frequency from 10 

MHz to 35 MHz and verify that the c:: jnter displays correct frequency readings, 
Increase the B6-I0B output level to 60 mV rms and vary the frequency from 35 
MHz to 100 MHz. Verify that the counter displays correct frequency readings. 
Adjust 5328A LEVEL A control as necessary to obtain stable display, Mark results 
on performance test record, ‘ 

(2) AC coupled 10 MHz to 100 MHz 

I 

• Set the 5328A to AC coupling. * , ' 

• Repeat part (1) third step above, Mark results on performance test record. 

SENSITIVITY - CHANNEL B/RATIO B/A , 

The counter will pleasure the ratio of the frequency at B (0 to 100 MHz) to the frequency at A 
(0 to 10 MHz) for N counts of A. 

Specifkalionst 

30 mV rms, 0-35 MHz (dc coupled) 

20 Hz-35 MHz (ac coupled) , J 

60 mV rms, 35 MHz-100 MHz 

iv ^ 

Dcscriptlont , , ‘ , , 

10 Hz to 10 MHz: StNSITIVITY Channel B ' i 

A generator with calibrated output drives the B Channel of the 5328A under test. The ' 
frequency of the B Channel MARKER OUTPUT Is me.isured by the A Channel. tHo''' 
generator Is set to the specified 5328A signal sensitivity level and varied over itv? ^ 
specified frequency range. The counter must display the correct frequcijcy. 

10 MHz to 100 MHz: SENSITIVITY Channel B and RATIO B/A ■ , ' ' ' ' ' 

output from the rear panel of the 5328A drhtes the A Channel, , 
The 86403 drives the B Channel, fhe 532BA Is' set to RATIO B/A. p ' 

The generator Is set to the specified 5328A signal sensitivity level and varjeti over the 
s/ecifled frequency range. The counter must display the correct RATIO. ' 
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Table 5-/. Performance Test (Continued) 



a. 10 Hz lo 10 MHz 
Sclupt 




(1) DC coupled 10 Hz lo 10 MHz > ^ 

• Set 5326A lo FREQ A, 1 Hz RESOLUTION, SAMPLE RATE fully ccw, Level A and B 
lo PRESET, A and B ATTN XI, A Channel lo AC, B Channel lo DC, SEP. 

• Sei ihe 654A lo 30 mV rms. Vary ihe 654A frequency from 10 Hz to 10 MHz and 
verify ihal the 5328A Channel B MARKER OUTPUT Is the correct frequency as 
read by the A Channel, Adjust the 5328A LEVEL A and B conifols as necessary to 
achieve a stable display, Mark results on performance test record, 

{2} AC coupled 20 Hz to 10 MHz 

• Set HP 5328A to ac coupling B Channel. 

• With the 654A set lo 30 mV rms, vary the- frequency from 20 Hz to 10 MHz and 
verify that the 5328A Channel B MARKER OUTPUT Is the correct frequency as 
read by the A Channel, Adjust the 5328A LEVEL A and B controls as n'tcessary to 
achieve a stable display. Mark results on performance test record, 

b. 10 MHz to 100 MHz 
Setup: 




L 



I 
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Talih 5-f, Performance Tost (Contfnuod) 



(1) DC coupled 10 MHz to 100 MHz , ' 

• Set counter to RATIO B/A, 1 Hz RESOLUTION, LEVEL A and D PRESET, A ATTN 
X10, B ATTN XI, A Channel AC, B Channel DC, SEP, 

• Set the0640B for an output level of 30 mV rms. Vary the 06-fOB's frequency from 10 
MHz to 35 MHz and verify that the 5S20A measures the correct ratio. Increase the 
aS-lOB output level to 60 mV rms and vary the frequency from 35 MHz to 100 MHz, 
Counter must continue displaying the correct ratio. Adjust the 5328A LEVEL A 
and B controls as necessary to achieve a stable display, Mark results on 
performance test record, 

(2) AC coupled 10 MHz to 100 MHz 

Set counter to ac coupling B Channel, 

• Repeat part 2 of step (1) above. 



3, SENSmVITy - Channel C 

Specificallont -23,47 dBm (15 mV rms) 50-500 MHz, 

- ' . 1 

DescHpllont A signal generator Isconnected through a power splitter to the 532flA Channel 
C Inp.'t and a power meter. The signal generator Is varied over the frequency range 
maintaining the specified signal level. The counter must display the correct frequency, 

' 436A POWER METER 



8640B SIGNAL GENERATOR 

m 







B4aiA 

X^owEnsSMoh 

ijsoojanf 

*\ ADAPHt. Hlw) 

itaeEA^Sjri, 

POWER sauntn ||| jp| 



^ nuo;ao< 

ADAPTER NIml 
TO BNCII) 



EOli 

HNC CABLE 







t(M8 
ATTENUATOR 



5328A UNIVERSAL COUNTER 



nuoaaj* 
ADAPTER Ntm) 
TO BNC(m) 



HHHB 


^ ► 

p 




! i- y 

1 T 1 1 1^. 




ns: 






If tI 


p 1 *a - 



’HP PART NO 
t • PIMALE 
m » MALE 



NOTE 



Dotted lines represent direct connections, not cabling. 

Set the 5328A to FREQ C, RESOLUTION to 1 kHz (10), and SAMPLE RATE to midrange. 

Set the signal generator to provide -13.5 dBm at 50 MHz, as measured on the HP 436A 
Power Meter. Instrument counts at 50 MHz. Set the signal generafor to 100 MHz, 250 
MHz, and 500 MHz (at -13,5 dBm at each frequency) and verify that the Instrument 
counts at each frequency, Mark results on performance test record. 
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4. PERIOD AND PERIOD AVERAGE 

1 

Specifkallonst 

PER A — coumer will measure periods of signals to 10 MHz with resolutions from 100 ns to 
1 s In decade steps, 

PER AVC A — counter will measure perlodsof signals to 10 MHz with resolutions from 100 ns 
to 0,01 ps In decade steps, The number to periods over which the period average 
measurement is made can be selected by the FREQ RESOLUTION, N switch, 



1 MHz OUT 



> 



HP 5328A 



INPUT A 

f 



10100C 
60n FEEDTHROUGH 
TERMINATION 






Descrlpllonc The 1 MHz time base output from the rear panel of the 5328A drives the A 
Channel Input of the counter, 

• Set the 5328A Function switch to PER At Fret, Resolution, N switch to t MHz, 1 ; Level A 
to PRESET; AC coupling; X ,0 ATTN; SEP, Verify that the counter displays 1,0 ps, Mark 
results on performance test record, 

• Set the 5328A Function switch to PER AVC A and the Freq Resolution, N switch to 1 Hz, 
106, Verily that the counter displays approximately 1000,0000 ns with 0,1 ps resolution, 
Mark results on performance test record. 

5. RATIO C/A 

Spectficalionc ’ ' 

Counter will measure the ratio of the frequency at C (50 to 500 MHz) to the requency at A 
(0 to 10 MHz) for N counts of A, 

Descripllont The 1 MHz time base output fror»i the rear panel of the 5328A drives the A 
Input channel of the counter. The Hp 8640B Is used to drive the Channel C. ' 
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Tab/e 5-4. Performance Test (Continued} 



Setup: 




• Set the 5326A Function switch to RATIO C/A; Freq Resolution, N switch to 1 kHz, 103; 
Level A to PRESET, AC coupling, SEP, 

• Connect the HP D640p output to Channel C INPUT; set the HP 8640B to output 500 
MHz at 30 tnV rms. Verify that the counter displays approximately 500,000 MHz. Mark 
results on performance lest record, 

6. TIME INTERVAL AND TIME INTERVAL AVERAGE 

' 'I 

Specification: 

T.l. A~B — counter measOres time Intervals (100 ns to 100 s) between a start signal at the 
Channel A Input and stop signal at the Channel B Input, 

T,l. AVG A-B — counter measures time Intervc! ,u.l ns to 10 s' berweeh a start signal at the 
Channel A Input and a stop signal at the Channel B Input, The n umbi'r of time Intervals over 
which the time Interval average measurement Is made can be selected bv the FREO 
RESOLUTION, N switch. 

Description: A 1,1 MHz signal drives the A and B Channel Irouts of the 5328A counter. 
Setup: 
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NOTE 

For this test, do NOT use a synthesized signal, 

• Set the GSM to 1,1 MHz and 30 mV rms, 

• Set the 5328A Function switch to T,l, A-*B; Freq Resolution, N switch to 1 MHz, 1; Level 
A and B to PRESET; ac coupling on both channels, XI ATTN on both channels, COM A, 

• SettheChannel A SLOPE to (+) and the Channels SLOPE to (-|, Verify that the counter 
display 0,5 ps ±0,2 ps, Mark results on performance test record. 

• Sot 5320A Function switch to T.l, AVG A-*B and Freq Resolution, N switch to 1 Hz, 10^. 
Verify that the counter displays jS4.XXXX ns, Mark resultson performance test record. 

• Change Channel A SLOPE to (-) and Channel B SLOPE to (+), Verify that the counter 
displays 454.XXXX ns, Mark results on performance lest record, 

t CATE/MARKER OUT AND SAMPLE RATE 
Sr 'up: 



GATE/MARKER OUT 
[TfROM rear PANEL) 



HP 5328 A 



HP 180 

OSCILLOSCOPE 
f IMlt 



• Set the HP 5328A to CHECK, 1 kHz, 103 Resolution. 

• Observe the GATE/MARKER OUT signal from the counter. Vary the SAMPLE RATE 
control to full ccw. The GATE/MARKER OUT signal must be greater than 2.4V npd the 
sample delay (time during which GATE/MARKER OUT is Low) must be less than 10 ms, 
Mark results on performance lest record. 
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TaWo 5-W, Performance Tat (Continued) 



8. REMOTE TRIGGER LEVEL TEST 
Setupt 



HP 98034A 
HP-IB 

interface Pi 



HP U826A 
COMPUTING 
CONTROLLER 



HP B328A 



A MARKER 
OUT, 



HP 180 

OSCILLOSCOPE 

SYSTEM 

^CHANNEL a 
iMa 



lOtOOC 
BOa FEEDTHROUGH 
TERMINATION 



I0100C 
BOa FEEDTHROUGH 
TERMINATION 






4 



HP 654A 

TEST OSCILLATOR 



50 It 
OUTPUT 



INhtiT B MARKER 
A OUT 

o 





A.1 J 



BNC T 



I 





f 
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• Set Channels A and B of the HP 532BA to dc couplings COM A, XI ATTN, and FREQ A, 

• Set the HP 654A Test Oscillator for an output of 100 Hz at 6 volts pcak-lo-peak. Center 
the signal on the oscilloscope B Channel display, 

• Execute the following from the HP 9825A keyboard? ' 

wrt 701, "PF'1G6S13A379+000*B37+000*R*' 

• Adjust the airplay of the Channel marker output (on Channel A of the oscilloscope) 
such that the lop of marker waveform just barely Intersects the positive slope and 
negative slope of the 100 Hz sine wave, Verify that this occurs at 0 volts on the 100 Hz 
sine wave. 




2 msec/DIV 



« Connect the counter’s B Marker output to the A Channel of the oscilloscope. Verify 
that the lop of the marker intersects the 100 Hz sine wave at 0 volts. 

• Execute the following from the HP 9825A keyboard: 

wrt 701, ’'PF4G6S13A379+200*B37+200*R” 

• Adjust the display of the B Channel marker output such that the top of the marker just 
barely intersects both positive and negative slopes of the 100 Hz waveform. Verify that ’ 
this occurs at +2 volts on the 100 Hz waveforms as shown. 



I 
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fable 5--f, Performance Tmt (Coiuhiuctl) 
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performance TtST RECORD 

HEWLETT-PACKARD MODEL 5320AH99 Date: . . 

500 MHz Universal Frequency Counter 

) Serial Number; , Test Performed by:^^ 



TEST 


DESCRIPTION 


RESULTS 




PASS 


FAIL 


1 


a. Sensitivity, Channel A 








H) 10 Hz-10 MHz, (ic 








|2| 20 Hz-10 MHz, ac 








J 

b. Sensitivity, Channel A 

(1) 10 MHz- 100 MHz, dc 








(2) 10 MHz-100 MHz, ac 






2 


1 

a. Sensitivity, Channel B 

(1) 10 Hz-10 MHz, dc 








12) 20 Hz-10 MHz, ac 








b. Sensitivity, Channel B/Ratio B/A 
ID 10 MHz-100 MHz, dc 








(2) 10 MHz-100 MHz, ac , 


■ 




3 


Sensitivity, Channel C 

1 

50 MHz-500 MHz 


1 




A 


Period and Period Average i 

DO fti display 


s 

1 / 






Approximately 1000.0000 ns display 
with 0.1 ps resolution 






5 


r 

RATIO C/A 








1 
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5-22. ADJUSTMENTS 

5-23, Adjustment procedures are provided for the oscillator and for the time interval unit 
(sensitivity). The adjustmcitts should not bo done unless: 

a. A repair has been made which would affect these values. 

b. The instrument does rjot meet all specifications while performing the check in Tab/e 5-f 
(Performance Test), or during periodic calibration. 

*>•24. OSCILLATOR ADjUSTMENT. Periodically, the oscillator whould be checked against a 
house standard. When adjustment is required, use the oscilloscope method shown in ^igure5-f. 
Using the appropriate sweep speed, adjust the oscillator until the movement of the pattern Is 
stopped or nearly stopped. Detailed oscillator adjustment procedures are described in 
paragraph 5-2B. 



PArrenn movemcnt 




H P SiJSA nEfCPENCEfPtOUEfiCy 

fiCAH PANEL SrANDAIIO 



figure 5*1. 10 MH/ Oicilljtor fraiuency Cheek 



5-25. Channeh A and B Scmith>ity-Olfs«t Adjustments 



Setup: 






I 



MP 3312A HP 1?»A HP 5378A 




soil FEEDTHROUGH 
TERMINATION 



figure 5’2. Senutivity-Offtet AdjuKmerrt Set-up. 10 kHz Jt 10 mVrWi 
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1, Arijust channel A and B senllvity-offsei as follows: 

a. Remove top cover of the HP S32BA lo gain access to variable resistors R26, R28, 
RS*!, R55 on the A12 Am Ollier Assembly, 0532B-60042 (see A12 component 
locator In Section VIII), 

b. Set the 5328A front panel controls as follows: 

i FUNCTION FREQ A 

RESOLUTION 10 Hz, 105 

AC/DC (A & B) DC 

ATTNtA&B) XI 

LEVEL (A &B) PRESET 

SEP/COM A SEP 

c. Set HP 5328A rear panel controls as follows: 

ARM OFF 

d. Set oscilloscope as follows; 

MODE X-V 

CHANNEL A 0.2 rnV/cm, 5011 

CHANNEL B 0.05 rnV/cm, I Mil 

HORIZONTAL DISPLAY MAG X10 

e. Connect lest equipment per figure 5-2. For the HP 5328A Channel A adjustment, 
connect signal generator’s output to HP 532BA INPUT A and to scope’s Channel 
B; connect the scope Channel A to HP 5328A Channel A MARKER OUTPUT. 

f. Sot the HP 3312A Function Generator to output a 10 kHz sine wave signal at 10 mV 
' rms (28 mV p-p). 

g. Set scope In the X-Y mode. Ground both scopes input and calibrate scope (dot In 
center of screen). 

h. Sot both R26 (offset) and R55 (sensitivity) pots in the midrange position. Vary R26 
toffsoti to get hysteresis in the center of oscilloscope screen. Adjust R55 
(sensitivity) to 20 mV p-piX-akis); see figure 5-3, This completes the adjustment 
for the HP 5328A Channel A, 

i. Disconnect oscilloscope's Channel A cable from the HP 5328A "A" MARKER 
OUTPUT and reconnect It to "fl” MARKER OUTPUT. Disconnect signal 
generator’s output from HP 5328A Channel A INPUT and connect it to the HP 
5328A Channel B INPUT, 

j. Set both R28 'offset) and R54 (sensitivity) pots in the midrange position, Ailjust 
R28 to locate the picture in the center of the oscilloscope screen ; adjust R54 to 20 
mV p-p (X-axis), This is the end of Channel B adjustments. Turn-ofI and 
disconnect alt tes', equipment. 
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HVSTFRESIS BAND 
( ( 


i 

i 

f 

• Oscilloscope In the X-V Mode 

• Channel A: 0.005 V/cm (X-axli) 
Channel Bt 0.2 V/cm (V-axIs) 
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5-26, Channel C Offset Adjustments 

a. Remove ihc top cover of the HP 5328A to gain access to variable resistor A8R12(OFSTl. 

b. Connect the HP 3490A Voltmeter to A8U3 pin 7, Measure and record this voltage, 

c. Move the HP 3490A Voltmeter to A8U3 pin 5. 

d. Adjust A8R12 (OFSTi until A8U3 pin 5 is 4 mV more negative than A8U3 pin 7. 

e. Replace the top cover, 

5-27, Digital-to-Analog Converter Adjustment Procedure 

The following adjustmimt procedure adjusts the All D*lO'A convener outputs for accurate 
programmed trigger levels. Measuring the DAC outputs with a DVM is NOT an equivalent 
procedure. Since the gain through the HP 5328A Input amplifiers is not exactly equal to 1.00, the 
signal arriving at the A12U4 comparator is not identical lo the signal at the counter's input. As an 
example, assume the input amplifier gain is 0.95: Further assume an input signal which goes from 
0 volts to 1.0 volt and it is desired to trigger at the 1.0 volt level, Since |he signal arriving at A12U4 
I g- es from 0 volts to 0.05 volts (due to the gain of 0,95), the trigger level specified by the DAC to 

A12U4 must be 0.95 volts. Triggering at 0.95 volts on the A12U4 input signal is the same as 
triggering at the 1.0 volts level on the original signal. The procedure described in the following 
takes into account the fact that the input amplifier gain is less than 1.0. 

The procedure offsets an Input signal to the HP 5328A by 0, +2, and -2 volts and programs the A 
and B channel trigger levels for 0, f 2, and -2 volts, respectively. For each offset, adjustments are 
' made by observing the A (and 0) channel marker outputs .ind adjusting for a 50'.’«> duty cycle. A 
50% duty cycle indicates that the programmed trigger level j which is the center of the hysteresis 
bandf is exactly equal to the dc offset at the signal input to the A12U4 comparator. 

It is very important that the DAC adjustments be performed after the "A and B Sensitivity-Offset 
Adjustments". In this adjustment, follow the procedure outlined in paragraph 5-25, but adjust for 
optimum sensitivity by continuing to decrease the signal generator level, below 15 mV rms and 
adjusting resistors A12R26, R28, R54, and R55 for stable counter displays. 
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} ' 

a. Sef up the oqulpment as in 5 - 4 , Set the rear panel address switches on the HP 5328A 
toi 




Set the 65-lA lest oscillator to 20 kHz at a level of 25 mV rms (70 mV p-p|, Set the HP 180A 
oscilloscope A Channel for ac coupling and 50 mV per division. Verify that the 20 kHz 
signal Into the counter Is 70 mV p*p, ! 

■ I : 

b. Disconnect the dc supply for a 0.0-volt dc offset on the input signal. Execute from the 
keyboard of tho flP 9825A the following: 

wrt 70U "Pf4C5SlS3A379»^0OO*B37fO{)O*R" 

Monitoring the HP 5328A Marker A output on the oscilloscope, adjust A1TR21 lor a 50% 
duty cycle in the Marker A signal as shown. 

c. Connect the HP 5328A B Marker output to the B Channel of the oscilloscope. Arijust 
A11R20 for a 50,Vi duly cycle In the Ntarkcr B output signal. (The counter has been 
programmed for COM A.) 

d Connect power supply as in the figure and adjust for a dc level of 2.00 volli t • 2 mV) as 
rej'f on the DVM. 

e. Execute the following from the keyboard of the HP 982SA; 

wrt 701, ■•PF4G55lSjA379t-200*B37v200‘R” 

(Press RECALL, on HP 9825A and simply change DAC voltage's as requiretl.) 

f. Adjust/ A11R18 for a SCV, duty cycle on the HP .‘5328A B Marker output signal. 

g. Connect the HP 5328A marker output signal to Channel B of the oscilloscope. Adjust 

A11R24 for a 50% duty cycle on the A Marker output signal. 

h. Reconfigure dc power supply for negative voltages and set the voltage for -2 00 volts t * 2 
mVl* 

I. Execute the following from'ihe keyboard of the HP 9825A: 

wrt 701, '’PF4G5S1S3A 379-200*B37-200»R" 

j. Adjust A11R26 for a 50‘.V> duty cycle on the A Atarker output signal. 

k. Connect the HP 5328A 8 Marker output to the B Channel of the oscilloscope. Adjust 
A11R17 for a 5<W> duty cycle on the 8 Marker output signal. 
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*9625A ritoukl hfM «iih«r «it 982I3A Gf»ni t/O-ExuncWd I/O ROM or it»« 
96214A Plontf-Gtntral l/O-ExtnvM I/O ROM. 



I 

I 
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figure 5-5, DAC Adjuitmeru (hctiloicnpe Rtidout ind Adjmtrvent locjtiom 
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5-28. OSCILLATOR ADJUSTMENT 

5*29. Allow A 2>|-hour warm-up before this adjustment Is made. 
Setup; 



. TRIGGERED SWEEP 



OSCILLATOR 

OUTPUT 



B320A 

UNIVERSAL 

COUNTER 



ht(urfi 5-6 0>fi//jfor AiJ/uUftwfit “ichip 

a. Connect rcterenci? frequency standard ^ multiple of 10 MH/t to the EXTERNAL SYNC 
INPUT of the oscillator. 

b. Set HP SJiflA rear panel OSC INT/EXT to INT and connect oscillator output BNC to 
Channel A «)f the oscilloscope. 

c. Adjust FREQ AD) on )061i*60Ul Crystal Oscillator unit and AJR14 iFINE AD|l lor 
minirnom sideways movement of the 10 MH/ displayeri signal. 

d. By timmg the sideways movement ^divisions per second on the oscilloscopei, the 
approiimate offset can be determiner) based on the oscilloscope sweep speerl as shown 
below; 



OSCILLOSCOPE 




PATTERN MOVEMENT: 
B328A OSC FREO HIGH 
5328 A OSC FREQ LOW 



REFERENCE 

FREQUENCY 

STANDARD 



OUTPUT 



t 



5-5, t.'jlitjrjhun 



MOVEMINT 


t SWf IP SPfID 


NOII5 


1 


0.t (is/di*. 


0.01 ps/div. 


1 div/s 
1 iJiv/IO s 
1 d‘v/100 V 


1 X m-« 
1 X tO-f 
t > 10 •« 


1 X to-r 
1 > 10- « 
1 > tO'9 


1 X I0'« 

1 X to 9 
1 X to >9 


With second ham! ol watch or cfocL, 
measure the trace mtsvemonl of the 
oscilloscope tor t division. 



5-JO. For example, if the trace moves 1 division in 10 secomls and the sweep speed is 0.01 
ps/div., the oscillator signal is within I 10-9 of the reference frequency, as can be seen from the 
Calibration Table above. A calculation can alsca be made as follows; 

At ^ Af 

t f 

^ 1 X 10-9 

lOs/div. 
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1 

5>31, Adjustment of A3 Ampltner>Mull{p[(er 
1. Connect 5328A, HP 8640, and HP 180 as shown (n Figure 5>7, 




figure 5-7. AJ OiciPator Support Adfuitmertt Setup 



1 Place A3 on an exlentler board i 

3. Apply a 1 MfU signal at a level greater than IV rms to the 5328A rear-panel EXT OSC IN. 

4. \\,\h scope prolK*, monitor A3'.ji i6t bon-componcnt side of A3 circuit board. 

5. Adjust A3C15 and A3C12 to minimize sido-jitter In trace, as shown in Figure 5-8. 

J 

6. Put the scope In XtO an<l fine-tune the adjustments for minimum jitter. 

5-32. TROUBIESMOOTING 

5-33- Trouble isolation can best be accomplished by obtaining all possible Information from the 
controls, connectors, and Indicators on the S328A. This information should then be analyzed b*v 
conducting the Performance Test iTa/b/e 5-4) to aid in determining symptoms of the trouble. 
Troubleshooting aids are described in the following paragraphs. 

5-34. TROUBLESHOOTING AIDS 

5-35. Troubleshooting flowcharts for each assembly of the 5328A are provided at the back of 
this section. Extender boards and test cards are available as service kits. This section contains 
a table for analysis of functional signals and a table for 1C troubleshooting. 

S-36. Extender Board 

t 

5-37. Two e-xtender boards are supplied with the 5328 A to extend the A4 Function Selector 
Assembly or the A8 Frequency C Assembly. One extender board is required to extend the 
A10 assembly for the 5328A. 
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5-38r 1C Troubleshooting 

' » 

's-39. To troubleshoot the IC's on the A1 Motherboard, proceed as.fallowst 
a. Set the FUNCTION switch to CHECK. 

I). Set the TR2Q RESOLUTION, N switch to 1 MHz, 1. 

c. Remove top cover and remove A4 Function Selector Assembly. 

j 

d. Apply power and check for the logic states as shown in Table 5-6, using an HP Model 
1O520A Logic Clip or'a'Mode! ’10525T Logic Probe. A dark pattern indicates a logic high. 

! 

5*40> function Signals ^ , 

J ' ' * ' . I 

Table 5-7 lists the functional signals at pertinent points for each position of the FUNC- 
TION switch. This information can be used to isolate problems' that may occur In any of the 
varirtus modes of operation. 



I 
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532I3A Dljpliy: ilDBiOJJO "/I 
(See preceding Initial conditions) 



When chcckfng a 1-l-pln 1C with the 16>pln logic clip, Ignore the 
patterns for pins 0 and 9 of tpe Logic Clip at shown by the dotted 
line on the pattern. 



BDIBBHHn 

10) • #16 



HI>IN 



JU'PflBBp 


EIBB 


14 PIN , 


U32 


PBBBBBBP 


BjflBflBk 

10. • • 


IPS 

16 






BBPBBBBB 

to • lA 



I I B 

B, ■■■■■□■ 



14 PIN 



I I » B 

UDDBB 



. I 6 

■■□□□□an 

10 10 

1 B 

10 16 

\ 

I a 

■ ■□iDD'UD 
□ □OPmiDB 
10 16 



16 PIN 



16 PIN 



16 PIN 



B □□BBDBQ 

alaBBaoBB 

lot 16 

I 

* 

It B 

BlaBaoBBa 

BiDUlDBUBB 



DPBBOBDD 

B.nUDBBD B 

10) 16 



j-jLi ! -s- 

□unBUBoa 

bbbbii?bbb 

to « * 16 



16 PIN 



B OBBOBBa 
B BBaaDDB 

lOj 16 



ill 6 

B'piiBriBDB 

BiBBOaUBB 

)0l 10 

t 

It *6 6 

B'PBBBBBD 

bIbbbbdbb 

ui| • « *16 



14 PIN 



14 PIN 



I 8 

□BBBBBBB 

BBBBBBBB 

10 16 

<1 S_ 

BiaBCDBPDB 

BlDBBBaDB 



T B 

!)DBUQPBD 
PPBPPBPB 
/ 10 16 



,16 PIN 

'v ' ' / 

I 



PBanRBBB 

BBBBBPBB 

10 t6 



♦Indicates dimly lit 




HP 5320 AH99 
Maintenance 

Table 5-6, 1C Troubleshootings M Motherboard (Continued) 



fUNatON 



PirlS U2S 


1 


U 

S' 

e 


F" " 

(j 

S' 

e 


< 

g 


PBl AVG A 


RATIO B/A 


a-vii 




TI AVG A-B 


RATIO C/A 




2 


L 


L 


L 


H 


H 


ri 


mm 


WM 


BB 


INPUTS 


3 


H 


H 


H 


L 


L 


H 


n 




99 




6 


H 


L 


H 


H 


H 


H 


H 


MM 






7 


H 


L 


H 


' L 


L 


H 


L 


■9 


■9 




9 


mm 


1 ■ 


L 


L 


BB 


BB 


BB 






OUTPUTS 


10 


H 


H 


H 


H 


■9 


WM 


BB 


H 


H 




15 




L 


L 


L 


BB 




BB 


L 


L 




16 


■■ 


H 


_Li 


H 




19 


H 


H 


H 


U26 


IBI 


m 




mm 


BB 




BB 








2 


n 


mm 


n 


n 


BB 


L 


BB 


L 


H 


INPUTS 


3 


19 


■■ 


19 


EM 


19 


H 


19 


H 


L 






MSM 




mm 


mm 


BB 


L 


BB 


L 


1, 


' > i ■ 




7 


m 


H 


■ai 


H 




L 


L 


L 


H 




9 


■9 


L 


L 


n 


BB 


L 


L 


H 


L 


OUTPUTS 


10 


[9 


L 


L 


EM 


■9 


H 


H 


H 


L 




15 




L 


L 


■B 




L 


L 


L 


L 


) 


16 


U 


L 


' L 




L 


L 


L 


L 


L 


U27 


wmm 












bb 


HI 






2 


n 


L 


L 


L 


L 


1 


L 


^■1 


L 


INPUTS 


3 


n 


L 


L 


H : 


H 


H 


H 


H 


H 




6 




L ■ 


L 


L 


L 


H 


L 


L 


H 




7 


H 


H 


H 


H 


H 


H 


H 


H 


H 




9 


mm 


L 


■B 


■B 


KB 


■9 


KB 


N 


H 


OUTPUTS 


10 


■■ 


L 


H 


19 


KB 


■9 


19 


H 


■ L 




15 


i 


H 


L 


■B 


BB 


1 


BB 


1. 


H 




16 


L 


L 


■B 


_LJ 


L 


■B 


wm 


L 


L 


U31 




^■1 




^B 


imii 


bb 


^B 










2 


■9 


■ai 




L 


BB 


MB 


L 


L 


L 


INPUTS 


3 


■9 


19 


■b 


■B 


19 


■9 


L 


L 


L 




6 




mm 


H 


■B 


■B 


H 


mm 


L 


H 




7 


mm 


■b 


L 


L 


■9 


H 


Em 


L 


H 




9 


L 


n 


L 


L 


L 


L 


H 


H 


L 


OUTPUTS 


10 


mm 


19 


L 


1 


L 


■B 


L 


L 


L 




15 




■B 


H ' 


L 






L 


L 


L 




16 


-!LA 


_u 


H 


L 




H 


L 


L 





I 
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U37 






(ROM STAHS WITH A4 REMOVED) 


1 


-2V 




15 


L 


2 


+5V 




16 


CND 


3 


L 




17 


L 


4 


L 




IB 


L 


5 


L 




19 


L 


1 6 


L 




20 


H 


7 


H 




21 


H 


B 


C 




22 


L 


!l 


H 




21 


L 


I — 


' H 

1 




24 


H 


n 


H 




25 


H 


12 


H 






H 


13 


L 




27 


L 


14 


L 




2U 


+12V 



Uhlo 5-7, HP S328A funcllcful Slunjis 



Function 

Switch 



IREQ A 



PER A 



PER AVG A 



Tl A-B 



FREQC 
(Option 030) 



RATIO ff/A 



RATIO C/A 



N=0-7 (Exponent ol 10 on FREQ RESOLUTION, N Switch. 
N«^0 l» poiliton 1 on switch, All other positions N?^), 
CLk = 10 MH/ 

* “ Don't care 



Displayed Number Signal to TB Signal to lit Decade Arming 
FREQ 'TIME (Output A4U 10) (Output A4U6) (Output A4US) 

(Hi) (Seconds) IFN=0 IFN/0 IFN=0 NyiO Norm Armed 



lOlNH) 



• • PER A 



lON 



CLK • loN PER A 



■rtk 

TO A-B 




^ loN 

C • 



-10(N+1) 



BBBB 



Main Gale Gale 
(Input A4U6) (Opt. 030) 
IFN>=0 IFN70 (Input AMN) 



CLK CLK 





COSC I CLK Free B 



CLK COSC TBO Free CA 



B COSC COSC Free f CA 



CLK CLK 



f A B B 



C C free 



CIK CLK CLK CLK Free 



NOTES 

t = ROM makes "A" Into period = gate time 
CA=CARM 




Open 


Tl 


Open 


MGFF 


Open 


Tl 


Open 


MGFF 


Open 


Open 


Tl 


MGFF 


Open 


Open 


MGFF 


MGFF 



Tt IF N=0 
-1CFF IF NyO 




5-42 . HP-IB VERIFrCATION USING THE HP902SA 

5-43. The following program checks the 5328A for proper operation on the HP-IB, The program 
Is designed to operate with the 5328A connected to a HP9825 A Desktop Compu ter as a controller. 
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5-44. To perform the verificjtiun, connect the 532UA its shown in Fiffure 5-9, and set the rear 
panel acidress switches to dectmat equivalent one. 




Ffgi • 5-9, Sy;fem Conffgurat/on 



5-45. The program listed In Tabic S-fl may be keyed into the HP 9825A or may bo loaded Iron, an 
HP-IB Verification cassette, HP P/N 59300-10001, (Revision ) or later) which also contains HP-IB 
verification programs for many other instruments. To run the program on the cassette, insert the 
cassette into the HP 9825A, Load file 0, and press RUN. Enter ”5328’' when the Instrument model 
number is requested. When HP 9825A displays ”5328A Option 006 or H42 (1=V, 0=N)?", then 
press CONTINUE. Answer with a 1 on the next question. The HP 9825A will then load Into 
memory the HP 5328A verification program, 

: ^ ' i ! 

5-46, The HP 5328A HP-IB Verification Program goes through 17 check points. The information 
In Tabh^ 5-C B, C tells what occurs during each test and what should be observed by the 

operator If the test has been successfully completed. At the conclusion of each test, the program 

stops and displays the current cherts point. To advance to the next test, simply press CONTINUE. 

r If It is desired to repeat a test, set the variable L to 1 via the keyboard (-L EXECUTE), then press 

CONTINUic.' To go on to the nc .1 test after looping, set L back to O when the program halts (O-L 
EXECUTE), then press CONTIf<IUE. 

■ ■ . I , 
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5328fl/H99 
500 MHr FREQ 
COUNTER 



HP“IB TESTS 


CHECK POINT 
♦PER, AVG, A 


7 








CHECK. POINT 1 
♦REMOTE 


CHECK POINT 
♦ T. I. A-rB 


e 


CHECK POINT 2 
♦CHECKS 
+ lO.OOOOEfS 


CHECK POINT 
♦T. I.AVG. A^B 


9 


CHECK POINT 3 
RESOLUTION 
+ lO.OOE+6 

X 1 r* 1^ n n c j. 


CHECK POINT 
FREQ C 


10 


T 1 y » u u y t T 0 

+ lO,0OO0E+b 

♦ io.o0O0OE+e 
+ 10.OO0OO0E+6 
+1O.O000OOOE+6 

rt X Ti Q rt 11 n n i"4 11 rt t X J 


CHECK POINT 
RATIO C/A 


11 


uuuyyuyutTij 

CHECK POINT 4 
♦FRtO A 


CHECK POINT 12 
♦SAMPLE RATE 
♦SINGLE/MULTIPLE 
MERSMNT 


CHECK POINT 5 
♦RATIO B/R 


CHECK POINT 
♦ATTENUATOR 


13 



CHECK POINT 14 

CHECK POINT 6 *SEPRRflTE/COMNON 

♦PERIOD R ♦NORMRL/INVERTED 



Figure 5-10. Sample Printout 



CHECK POINT 15 
^COUPLING 



CHECK POINT 17 
BUS COMNRNDSt 
♦LOCAL LOCKOUT 
♦DEVICE CLEAR 
♦SELECTED DEVICE 
C ERR 

♦GROUP EXECUTE 
TRIGGER 
♦SERIAL POLL 
STATUS BVTE» 

64.00 

♦GO TO LOCAL 



END OF TEST. 
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MP 

Mjlnion.iru*‘ 



Oj dim AS(l6UB5tl6I ,C$M0) fdcp "M)DE[, 5328A/H99 PPEO CX)UNTER“ 
it prt " 5328A/H99“," 500 HHz PPEO"," COUNTER- jspc 

2j prt " HP-IB TESTS" fSpc f" *• ***t*»i»****«*»**-*BS 

3: prt BSfSpc 

At "code" rent "select code?",C 

5i If C*721fdBD "errorr calculator addtesc " fwait 1000;gto "code" 

6r If C>730;dsp "out of address rangc>high";wait lOOOfoto "code- 
71 if C<700r'tSD "out of address range* low" fwait lOOOfgtc "code" 

8t dev "S* ,C 

9: "l"rprt "CHECK POINT 1" 

10: rem "S" 

lit prt "*REKOTE" fbeepfspe 2 

12r dsp "CHECK POINT 1— PRESS CONTINUE" pstp 

13: if L»ljgto "1" 

14r "2":prt A$,"OinCK POINT 2" 

15t wrt "S", "PP<G3S13R" 

16t red "S",C$fprt "*CIIECK“"^C?f beepyspe 2 
17 1 dsp "CHECK POINT 2— PRESS CONT I NUB" f s tp 
18: if L=lfgto "2" 

19: "3":prt A$, "CHECK POINT 3" RESOLUTION" 

20: 1*X 

21: "LOOP":fmt 2,"G", f .0," P" 

22: wrt "S.2",X 
2i: red "S",C$;prt C$ 

24: X+1*X ' 

25: If X»8yqtO +2 
26: gto "LCOP" 

27: dsp "CHECK POINT 3— PRESS CONTI NUB" fheep fstp 
28: BOO 2fi£ L»l;gtc "3" 

29: "4":prt A$,"CUECK POINT 4" 

30: wtt "S","t4R" 

31: prt "*FP.nQ A";beepfS'"c 2 

32: dsp "CHECK POINT 4— -PRESS CONTINUE" rstp 

33: if L“ijqto "4" 

34: "5":prt A?, "CHECK POINT 5" 

35: wrt "E","F9R" 

36: prt "*BATIO B/A" ;beep(Spc 2 

37: dep "CHECK POINT 5— PRESS CONTINUE" tp 

38: if L^lfgtO "5" ' 

39: "6": prt A;, "CHECK POINT 6" 

40: wrt "S","F6R" 

41: prt "^PERIOD A"fbeepfsnc 2 

42: dsp "CHECK POINT 6— PRESS CONTINUE" ; s tp 

43: if L“lrgto "5" 

44: "7":prt A$,"CnL*CX POINT 7" 

45: wrt "S","F7R" 

46: prt "*PBB.AVG,A" fbeepfsoc 2 

47: dsp "CHECK POINT 7— PRESS CONTINUE" ? S tp 

48: if L=lfgto "7" 

49: "8":prt A$, "CHECK POINT 8” 

50: wrt "S","F8B" 

51: prt "*T. I ,A+B" fbeepfspc 2 

52: dsp "CHECK POINT P— PRESS CONTINUE" ;stp ' 

53: if L*lrgto "b" 



I 
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54t "9"tprt A5i"CllECK POINT 9“ 

5bj wrt •S",*FtR*' 

56{ oct “*T.l .AVG.A*B'*fbeep^spc 2 

57t dep "CHECK POINT 9— PPESS CON I INUE" t Gtp 

58{ If L"l;qto "9" 

59r "L0"{prt A$,"CIIELK POINT 10" 
bOt wrt "£","F>R" 

6lr nrt "FFEO C";bccpfspc 2 

62t dED "CHGCK POINT ln--PRESS CO . . I NUE" rctn 

63{ if L«lrgto "10" 

d 4: "ll'‘:prt A$ /'CHECK PoINT 11" 

65: wrt "£","F"|f" 

66: prt "RATIO C/A" {beepf one 2 

67: dep "CliECK POINT 11— PRESS COn'/I NUE" retn 

68: if L“lfgto "11" 

69: "12" ;prt AS/CHECK POINT 12" 

70: wrt "S", "F<CISL37R" 

71: dep "NANUAL OK?— PRESS CONTI NUE" f s tp 
72: prt "^SAMPLE RATE" 

73: wrt "S","S60R" 

74: dep "GATE EIGHT OFF?-P;.‘ESS CONTI NU E" ;s tr> 

75: prt "*S1NGLB/MULTIPLE NBAS.'NT" ;beep;'mc 2 
76: dep "CIIECK POINT 12— -PRESS CONTI NUF" re tp 
77: if L»l{gto "12" 

78: "I3":prt A$, "CHECK POINT 13" 

79: wrt "B»’, "PP4G4S13A3/9B37P" 

60: dtp "STEPS 1,2-PRCSS CONTINUE" retp 
81: wrt "S","PF4G4Sl3Al39B13R"fwait iHoO 
82: prt "*ATTENUATOR" f reep;spc 2 
83: rep "CHECK I'OINT 13— PRESS CONTI NUE" it tp 
84: If L“lfgto "13" 

85: "14":prt A$,"CliECK POINT 14" 

86: dtp "STEP 3- -PRESS COUTI NUC" f e tp 
87: wrt "S" /'PF9G3S13A7‘JB7R" 

88: wait 2000 

89: dep "STEP 4-“PRi,'SS CONTINUE" ft tn 

90: wrt "S"/'PF4G5Sl3B79R"rwoit 2*00 

91: prt "*SEPAPATE/COMMON" ,"*NOPMAL/lNVCRTED":>-eenfGDC 2 

92: dsp "CHECK POINT M-PPr.5S CONTINUE" ts tp 

93: if L“l;gto "14" 

94: "15":prt A$ /’CHECK POINT 15" 

95: wrt "B" /*PF4G4S13A7'JB7R" 

96: dtp "STEPS b,6— PPLSS CONTINUE" r s'tp 
97: wrt "S" /’PF4G4S13A379B37R" 

98: prt "^COUPLING" ; Poepfspc 2 

99: dtp "CHECK POINT 15-PRBSS CONT INUC" tt tr, 

100: if L«l;gto "15" 

101: "16":prt A$/*CHECK POINT 16" 

102: wrt "S", "PF4G6S136A379+000*B 37+000*R" 

103: dop "STEPS 7,8— PRESS CONTINUE" ;s tp 
104: wrt "S","PF4G6S136A379+040*B37+040»R" 

105: prt "*TRIGGEP LEVELS" fspe 
106: dep "TRIGGER LVLS-PRESS CONTINUE" fs tp 
107: dep "STEPS 9 ,10 , 11 ,12-PRLSS CONTINUE" ;s tp 
lOB: wrt "S"/'PF:S137A379+040»B37+050*R" 

109: prt " aiNIi B,+SLOPE" 

110: dSD "CHANNEL B,+SLOPE— PRESS CONTINUE " jstp 
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111; 


wrt 


112t 


Ptt 


113t 


dsp 


114i 


WEt 


115{ 


prt 


U6t 


dep 


117t 


wrt 


llBt 


prt 


119t 


dEp 


120e 


dEp 


I21t 


If L 


K22t 


"17" 


12 3t 


prt 


124 1 


rem 


12St 


llo 


126t 


prt 


127{ 


wrt 


12Bt 


drp 


129: 


clr 


13U: 


dtp 


131: 


wrt 


132: 


dsp 


133: 


clr 


134: 


dsp 


135: 


wrt 


136: 


dsp 


137: 


welt 


138: 


ort 


139: 


dsp 


140: 


wrt 


141: 


rde{ 


142: 


if A 


143: 


prt 


144: 


dsp 


145: 


Id 


146: 


prt 


147: 


rem 


148: 


dEp 


149: 


If L 


150: 


" END 


151: 


prt 


152: 


end 


*7485 



••S", "PF^P137A379+040*B375+050*B’• 

" CHNL B, -SLOPE" 

"CfINL 0, -SLOPE— PRt;SS CONTINUE" > Btp 
"E", "PFtSl37A379-l-050*0 375+040* R" 

" CHNL A,+SLOPE" 

"CHNL A, + SLOPE-PRESS CONTI NUB" ; S tp 
"S","PF{SL37A3795f050*B375+040*R" 

" CHNL A,-SLOPE"rspc 2 
"CHNL A, -SLOPE-PRESS CONTINUE* fsto 
"CHECK POINT 16-PRESS CONTINUE" f 6 tp 
,»l(gto "16" 

tprt A$ /‘CHECK POINT 17" 

"l'US COMMANDS}" 

"S";dBp "REMOTE7-PFBSS CONTINUE" jstp 
7fdep "LOCAL L0CK0UT7-PRBSS CONTINUE" fStp 
"*LOCAL LOCKOUT" 

"S" "PF<S13G3R" 

"10 ! 000MHZ7-PRRSS CONT I NU E" ; G tp 
7;prt "*DEVICR CLEAN" rbeep 
"DCL-PRESS CONlINUE"rBtp 
"S"/'Pt’<S13G3B" 

"10.000MHZ7-PRESS CONTINUE" ;stp 
"S"}prt "*SELFCTED DEVICE CLBAF" ;bcep 
"SDC-PPESS CONTI NUK'’fB to 
"S", "PF<G3S03R" 

"IN HOLD7-PREBS CONTI NO B" ( B tp 

lOOUftcg 7fboen;wslt 2000; trg "S" rbeep fwa It 1000 
""GROUP EXECUTE TRIGGER" 

"GET-PPl SS CONltNUE"rstp 
"S”, "PF<G7S12R" 

"S")-*-AfdEn A 
«^0;gto -1 

""SERIAL POLL"/' STATUS BYTE-", A 

"SERIAL POLL-PRESS CONTINUE" : B tp 

7k'Bd "COUN’IER IN LOCAL7-P ROSS CONTI NUT" f stp 

►^GO TO LOCAL"; BP C 2 

"S" 

"CHECK POINT 17-PREBS CONTINUE" ;Btp 
-l;gto "17" 

"{dep "ENU OF lEST." 

"END OP TEST." fbeeppspc 5 
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rjbftf S-9A Progrjm Dtneriptlon 



CHfCK 

POINT 


TEST 


OBSERVE ON HP 532BA 


1 


REMOrt 


Front pjnel iRMT) unnunclalor should be on. 


2 


CHECK 


Countef should read 10.000 MFIz, 


J 


RESOLUnON 


The HP 9825A should print and counter display the 10 MHr check 
signal with resolutions from 0,1 Hr to 1,0 MHr. 


4 


FREQ A 


Counici dlspl,ty should read 0.0000 Fir. 


5 


RATIO IJM 


CountC' display should read 0.0000000. 


6 


PERIOD A 


Counter display should read 0, s. 


7 


PERIOD AVERAGE A 


Counie - display should read 0.00000 ns, 


B 


T.t. A~a 


Countc • display should read 0, s. 


9 


T.l, AVERAGE A-R 


Counter display should read 0,00000 ns. 


10 


FREQ C 


Counie/ display should read 0,0000 Hr. 


11 


RATIO C/A 


Counter display should read 0,0000000. 


12 

) 


SAMPLE RATE 

SINGLE/MULTIPLE 

MEASUREMENT 


When calculator displays MANUAL OKf, verify that front panel 
SAMPLE RATE control can be manually adjusted as seen from GATE 
LIGHT (lashing rale. 

When calculator displays GATE LIGHT OFFf, verify that GATE LIGHT 
1* truly off. 



i 



5-47, Connect a function generator to the 5328 Input channels and monitor the signal with an 
oscilloscope as shown In Figure 5-7T. 



HP 5328A CHANNEL CHANNEL 

A Q 

O O 

f 

I 
I 
I 



c£b 

BNCT 



HPiao 

SERIES 

OSCILLOSCOPE 



f IMII 



Figure 5-1 h Hookup for Tests Described in Table S-SB & C 




HP33I2A 

FUNCTION OENEHATOn 

♦ 
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r^h/e 5-9Q. Ooscnpiion 



CHECK 

POINT 


S/IP 


TEST 


COUNTER DISPUV READOUT 


13 


1 


ATTENUATOR 


Set the function genetiitor to an output of 1 kHz. 100 mV p-p tine 
wave centered at DV dc av seen on the otcilloKope. Connect the 
(unction generators output to Channel A of the counter. Set the 
counters LEVEL A and B to PRESET. HP 532BA triHijer light, should 
be blinking. 




2 




When the HP 9625A CONTINUE key K pressed, v»’n(y that the 
counter ttigger lights stop blinking. 


U 


3 


SEPARATE/ 

COMMON 

NORMAL/ 

INVERTED 


With (unction generator connected to Channel A of counter, when 
CONTINUE key of HP ^82$A is pressed, verify counter readout 
as 1,000. 




4 


( 


With function generator connected to Channel 8 of counter, when 
CONTINUE key of HP 9B25A Is pressed, counter should display 
approHlmalely 1,00 kHz ifrcriuency of function generator). 


15 


5 


COUPLING 


Set the (unction generator to a triangular pulse output of 1 kHz at 
30C mV p-p with a +0.4V dc offset as seen on theoscHIoscopeif/gure 
5-1/1, Connect signal to counters Channel A Input. Counters Chan- 
nel A ard B trigger llirlits should be blinking. 


1 


6 




When the HP 907 jA CONTINUE key Is pressc«k observe the epunterS 

trigger lights stop bllnkino- 


16 

i • 


n 

t 


SLOPE/ 
TRIGGER 
, LEV/t 

V 

I 


Set the function generator to a triangular pulse output of 1 kHz at 
300 mV p-p V llh a +0,<tV dc offset as seen rjnrthe oscilloscope (figure 
5-11), Connect the function generators ouput to Channel A of the 
counter. Set the coiipterS LEVEL A and B to PRESET, 


' 


B 


When the HP 9B25A CONTINUE key is pressed, observe Chan- 
nel A and B trigger llghry commence blinking. 


• 


1 

9 


CHANNEL B 
+SLOPE( 


When the HP 98pA CONTINUE k>y is pressed, counter should 
display approkimaUly 150 pi ±75 ps (wide tolera/ice). 




10 


CHANNEL B 
-SLOPE 


When the HP 9025A CONTINUE key Is i^essed, counter should 
display approximately 400 ps ±100 ps jvzide tol''rance). 




11' 


CHANNEL A 
+SLOPE , 


When the HP 9B25A CONTINUE key Is pressed, counter should 
display approxiirxstcly 400 p$ ±100 ps (wide tolerance), 


t 


U 


CHANNEL A 
-SLOPE 

1 


When the LIP 9025A CONTINUE key is pressed, cobntcr should 
display approximately 150 ps ±75 ps (wide tolerance). 

; ' ‘ i 



i 



I t 
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r«We 5-9C^i^rjft> Df'iCriph.in 



CKCCK 

POINT 


TBT 


COUNTER DISPLAV READOUT 


17 


LOCAL LOCKOUT 
iLLOl 


When Ihe EIP M25A CONTINUE Ley It prettetl, verify that the counter 
(RMT) annunciator It on. 

When the HP 9625A CONTINUE key ft a){aln prettei), verify Loral Ltjck* 
out by nretting front panel RESET button and enturing counter doetn't 
go into local operation. (RMT annunciator remaint ON,i 




DfViCE CLEAR 
IDCL) 


When the HP 9825A CONTINUE key It pretted, verify that cr^unter ditplayt 
10.000 MEU. When the HP 9025A CONTINUE key It aguln pretted, counter 
will retef to lit Remote Program Initialize mode and ditplay "0", 




SEiECTEI) 
DEVICE CLEAR 
tSDCii 


When the HP 902SA CONTINUE key It pretted, verily that counter ditplayt 
10.00 MHz. When the HP 9U25A CONTINUE key It again pretterl, counter 
will revet to Itt Remote Program Initialize mode and ditplay "D”. 




CROUP EXECUTE 
TRIGGER IGETI 

. 


When the HP 9025A CONTINUE key it pretted, verify that counter it In 
Hold (Gate Light off). When the HP 9025A CONTINUE key it again pretted, 
Cate Light thould Hath twice and counter thould ditplay 10.000 MHz, 




SERIAL POLL 
iSPFySPD) 


VVhen the HP 9R2SA CONTINUE key It pretted, counter thould ditplay 
(0.0000009 MHz) and Cate Light thould go off. Calculator thould prlni 
(STATUS BYTE = 64.00), 




CO TO LOCAL 
ICTL) 


When the HP 9825A CONTINUE key It pretted, verify that counter It In 
Local (RMT annunciator off). When HP 9fl25A CONTINUE key It again 
pretted, counter will go into remote. 






END OF TEST, 



} 
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rMe 5‘fO. HP5J2M AIS Qujllfu’n Jmt Slffrut 







QUALIFIERS 


SIGNAL 


SOURCE 


DESCRIPTION 


ADDR 


U26H) 


H “ My LlMen Addrcn ’ 


ANN 


UiiJl 


L ^ Afinunctalor On 


ATN 


UOlSl 


L => Allcmion 


HO 


UUiSl 


IB'Sijie SotjUAfico Count for Output of ASCII Code 


HI 


UI 2 I 6 I 


| 6 -StJie Sequence Count for Output of ASCII Code 1 


H2 


UU)7| 


) 6 -SlJte Sequence Count for Output of ASCII Code 


Hi 


Ul2i9i 


IS-Staie Sequence Count for Output of ASCII Code ' 


OLK 


U6(7) 




D 


Ui2i5| 


H ^ Dcdnul Point has been Outputted 


DAC 


U8i7) 


H =“ Data Accepted 


DAV 


UJtll 


L ~ Data h Valid 


DIOl 


Ui(2i 


HP-IH Data Bit 1 


DI02 


UJ)3| 


HP-IB Data Bit 2 


DIOJ 


UJi4) 


HP-IB Data Bit 3 


DI04 


UJiS) 


MP-IB Data Bit 4 


DIOS 


UJ| 6 ) 


HP-IB Data Bit 5 


DI06 


UJi7l 


HP-IB Data Bit 6 


DI07 


UJ)9| 


HP-IB Data Bit 7 


EOM 


UBill 


H = End of Measurement 


1 


UHI2I 


Always HIGH, used for unconditional |ump 


LDP 


Ui 2 | 2 i 


L - Decimal Point On 


LIS 


U 61 I 1 


H = Address to Listen 


LLO 


U19i9| 


H = Local Lockout Out , 


MA 


U6l5l 


L = Enable Strobe to Function Select Latch U34 and Select Bit on Module 
Strobe Code 


MB 


U 616 ) 


L = Enable Strobe to Time Base Select Latch U28 and Select Bit on Module 
Strobe Code 


MLr 


U32|fi) 


H == Make Multiple Measurements 


MS 


U29(3) 


H = Module Strobe L = FC & TB Strobe 


OVFL 


U32(4) 


L = Overflow 


ODV 


UJ2|7) 


L Walt until Addressed 


RDF 


U32I9) 


H ^ Read Data on the fly 


REN 


U0(4) 


L “ Remote Enabled 


RED 


U8l9l 


H = Ready for Data 


RMF 




H = Option Oil In Remote 


S 


U32i1) 


H = Measurement has dimension of lime 


SP 


U32(l» 


H ■= Serial Pole Active 


SRQ 


U6(3) 


L = Service Request 


SWL 


UB| 6 ) 


H Switch to Local 


TALK A 


U 6 I 2 ) 


L = Talk Alwayi 


TLK 


U26I5) 


H = Addr< ss to Talk 
Unllsten 


LLIS 




HLIS 




Listen 


LT'K 




Uniatk 


HTLK 




Talk ) 


LSP 




Serial Poll Disable 


HSP 




Serial Poll Enablo > 


LMA 




Enable Function Code Latch Input Module Select Code, Also used In putting 


f 


1 


out Exponent 


HMA 

t 




Opposite of LMA 
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Tjhtc 5-10. HP 532BA A15 Qualifiers and SIgnai Mnemonics (Conllnucd) 



QUALIFIERS 


SIGNAL 


SOURCE 


DESCRIPTION 


L5 


1 


Measurement docs not have dimension of lime, Output P05 EXP 


HS 




Opposite of LS ' 


HLTCH 


I 


Latch Dat,i Into U20, U33, or U3-t 


LRMT 




Co to Local 


HRMT 




Co to Remote 


LD 




Decimal Point has not been outputted 


HD 




Decimal Point has been outputted 


LM8 




Enable Time Base Code Latch input, Module Select Code. Also used |n putting 






out Exponent 


HMB 




Opposite of LMD 


LMS 




enable Function and Time Base Code Latches Disable Module Strobe Line 


HMS 




Opposite of LMS 


LDAV 




HP 5329A says Data Not Valid 


HDAV 




HP 5320A says Data Valid 


LRFD 




HP 5326A savs Not Ready for Data 


HRFD 




HP 5328A says Ready for Data 


LDAC 

HDAC 




HP 5328A says Data not Accepted 
HP 5320A says Data Accepted 


LLO 




Local Lockout Off 


HLLO 




Local Lockout On 


LEOM 




Reset End of Measurement F/F tUlIB) 


Hie 




Initialize 16>State Counter , 


HDSA 




Strobe Mainframe Display and 16-State Counter 


LRPR 




Turn OFF Master Remote Programming Reset 


HRPR 




Turn ON Master Remote Programming Reset 


LDDIS 




Low Disable Display. TTL active low turns blanks display except LHS 






Annunciators 


HDDIS 




Opposite of LDDIS 


LINH 




Inhibit Counter from Arming 


LRST 




T 'rn OFF Counter Mainframe Reset 


HRST 




Turn ON Counter Mainframe Reset 


LSRQ 




Output (on U1S, U2<t) Binary 0 on ASCII Dus ' 


H5RQ 




Output (on U15, U24) Binary 64 on ASCII Bus 


ASP 




Output (on U15, U24) ASCII Space 


LDAO 




Output ion U15, U24| all HIGHS on Bus and Disarm DAC Line 


HDAO 




Output (on U15, C/24) all HIGHS o Bus and Arm DAC Line. All succeeding bits 




1 


put out on U15, U24 to be put on HP-IB as ASCII Characters. 


ADIC 




ASCII Digit from Display ' 


ALF 




ASCI Line Feed 


AO 




ASCII 0 


ACR 




ASCII Carriage Return 


AE 




ASCII E 


ADP 




ASCII Decimal Point , i 


A3 




ASCII 3 V 


A6 




ASCII 6 


A9 




ASCII 9 


A+ 




ASCII + 


A- 




ASCII - 


AOVE 




ASCII Letter O 
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S-40. TROUBLESHOOTING INPUT CHANNELS 

5-*|9» The main function of the Input channels Is to perforn Input signal conditioning via either 
local or remote control. Therefore, effective problem diagnosis Is divided Into two sections, local 
and remote, It Is most efficient to assure proper local operation before remote section trouble- 
shooting Is performed, Use of the Performance Test (Tab/e 5-4) will aid In determJitIng which 
troubleshooting section to use, 

5- 50. Local Mode Troubleshooting 

6- 51, Local Mode Troubleshooting conshts of the troubleshooting flowchart In Figure 13. 

\ These flowcharts are intended to help isolate local operation problems, 

5-52. The flowchart In Figure 5-13 Is Intended for overall local operation troubleshooting. Tab/e 
5-11 Relay Operation shows required levels, control lines, and the relay Involved for any func- 
tion. Tabie 5-12 Relay Control Logic shows the output line and level required for proper relay 
operation In a function. These Tables, 5-11 and 5-12, are to be used with the Local Mode Trouble- 
' shooting Flowchart (Figure 5-13), 

' 5-53. The programming Interface section of the AlO Synchronizer board Is used only when the 

! 532BA Is In remote, The Interface Is used In conjunction with the All board to control A and D 

' channel signal conditioning. When the 5328A Is In remote, addressable latches, U8 and U15, con- 

' trol all of thi signal conditioning relays. The All DAC board Is also used In remote to allow pro- 
* gramming of the A and B channel trigger levels. 

t ' i 



Table 5-11, A12 Relay Operation 



M Pin It 

j 


Function 


M PIN 


Relay Controlled 


HI 


to 


2 


Channel A Slope 


-- 


+ 


— 


5 


Channel B Slope 


“ 


+ 


— 


6 


Channel B Atten 


XV 


X10 


K6, K11, K10 


u 7 


Channel B Coupling 


DC 


AC 


K9 


10 


SEP/COM 


COM 


SEP 


K4, K5 


17 


Channel A Aticn 


XI 


X10 


K2, K3, KO 


14 


Channel A Coupling 


DC 


AC 


K7 



NOTE: Nongfouhded pins on J-1 should float to TTL high. 



Table 5-72, Relay Control Logic 



Function 


Channel A 


Channel B 


Slope ^ 


A10)3 Pin 2 Low 


A10J3 Pin 5 Low 


A10 )3 Pin ?,High 


A10j3 Pin 5 High 


XI 


A10)3Pln 12 High 


A10)3 Pin 6 High 


Atm X10 


A10j3 Pin 12 Low 


A10I3 Pin 6 Low 


XlOO 


A10)3 Pin 13 High 


A10)3 Pin 0 High 


Coupling 


A10)3 Pin 14 Low 


A10)3 Pin 7 Low 


A10I3 Pin 14 High 


A10)3Pln7Hlgh 


SEP, COM A 


SEP A10)3 Pin 10 Low 
COM A A10)3 Pin 10 High 





5-54. Remote Mode Troubleshooting 

5-59, The following Information Includes Programming Logl.: Troubleshooting and DAC 
Troubleshooting. These areas will help Isolate remote operation problems where A and B Input 
channels operate correctly In local control. 
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Table S-TJ, Program Intiirfaco Operation 



A-HB+1 



Pun»-^;'.n 


.vjilU7Plni 
1 23456 


1 Meg 


0 1 1 0 o"o 


DC 


(01000 


AC 


001 000 


— 


1 0 0 0 0 0 


+ 


000000 


XI 




XIO 




X100 


111000 


Com A, Inv, 


100100 


Sep, Norm 


0001 00 


DAC 


111101 


NORM 


011110 



At0|3 Pint 



A10U17 

0 



NOTE 



(f U7 Is good and U3 Is bad, check for pulse one pihs *> and 10 of U16 for all commands 
and pins 6 and 7 for DAC command only. Pulse will occur during otccuilon of command. 



Table 5»H. ROM (A10U7) Input/Output Code 



tn|Hit Code 


Output Code 


A10U7 Pins 

14 13 12 11 10 


A10U7 Pins 

6 5 4 3 2 1 



0 

0 1 
0 1 
0 1 
0 1 
0 1 
0 1 



1 0 
1 1 



0 1 
0 1 
1 0 



1 1 
1 1 



1 1 
0 0 



1 1 
0 0 



1 1 
0 0 



1 1 
0 0 





0 


0 


1 


1 


1 


0 


0 


0 


1 


n 


0 




0 


0 


1 


0 


1 


0 


0 


0 


0 


0 


0 




0 


. 0 


0 


u 


1 


0 


0 


0 


tl 


1 


0 I 


0 


0 


0 


0 


1 


1 


0 


0 


1 


0 


0 


0 


0 


0 


1 


iO 


0 


1 


0 


1 


1 


1 


1 


0 


0 


0 


1 


1 


1 


1 


0 


0 


1 


0 


1 


0 


0 


0 


1 


1 


1 


1 


1 


1 


0 


0 


u 


u 


0 


0 


1 


0 


1 


1 


1 


0 


0 


1 


1 


0 


1 


0 


0 


1 


1 


1 


1 


0 


0 


1 


0 


0 


1 


0 


0 


1 


0 


1 


1 


0 


0 


0 


0 


1 



1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 



1 1 
0 0 



1 1 



1 1 



1 0 
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5*5G, ProgrammlnB LobIc Troubleshooting Includes Tables 5-73 and 5-74, Table 5-73 Program 
Interface Operation shows the necessary levels that the A10 must generate In any function* Input 
and Output codes for ROM (A10U7) are contained In Table 5-74, 

5*57, DAC Troubleshooting Includes a checkout prccedure that does not require a program- 
ming source, Table 5-7 5 DAC Logic Lt ' als gives the required logic output levels for proper opera- 
tion, The Information In Table 5-76 DaC Signals Is designed to old In troubleshooting It should be 
used to troubleshoot problems where the logic levels are correct, yet the onolog output Is bad, 

5.50, DAC TROUBLESHOOTING, To perform DAC troubleshooting proceed as follows: 

0, Check +5, -5,2( +15, and -15 volts on the A1 Motherboard (refer to A1 troubleshooting 
procedure for repair), 

b. Check for clock signal on U5 pins 0 and 11 and on collector of Q7, If Incorrect, suspect 
U5, Q7, or Cl 2, 

c. Perform the following setup procedure: 

1, Turn 5326A power off and unplug 1-t-conductor cable from Alljl, 

2, Remove DAC board All from 5320A and Install jumpers In j1 from pins B to 10, 
5 to 6, 4 to 7, and 3 to 12, Reinstall All board using an extender board (05320- 
G2016) Into XA11, 

NOTE 

Ensure jumper from pin B to 10 does not short to any of the 
other jumpers, 

3, Apply power to an HP 1052i5T Logic Pulser, 

4, Connect HP 3490A Voltmeter between A11TP5 and 5320A chassis (used to 
monitor Channel A DAC output), 

5, Turn 5320A power switch to ON, 

d. Pulse A1lUllt14) with the logic pulser. This resets the DAC storage registers. HP 3490 
Voltmeter should display OV ±50 mV, If so, perform step 5, If not, refer to Table 5~74 and 
check the logic levels listed on lino 1 {reset pulse U11(14|) for an Improper level, Sus- 
pect any Integrated circuit Ihted If It has on Improper output, 

e. yulse A11IK14) once wnh the logic pulser and verify line 2 of Table 75, 

g. Steps 0 through f have checked the Acbannel DAC. To check the B channel DAC change 
the voltmeter connection to A11TP6 and 532BA chassis. Repeat steps d through f, 
pulsing Alljl piri 13 Instead of pin 14, The parentheses In Table 5-75 refer to B channel 
DAC circuit locations, 

h. If the A and B channel DAC output voltages were the same as In Table 5-75 the board 
is functioning correctly, If a digital output form Table 5-75 Is Incorrect, suspect the 
Integrated circuit generating the level. If the digital outputs are correct and the analog 
output Is Incorrect continue with step I, 

I, Reset storage registers (U16, U15, U11, UlO) by pulsing A11U10(14) with a logic pulser. 
Using an oscilloscope check signals listed In line 1 of Table 5-76, 

j. Pulse A11JK14) and ogain using the oscilloscope check for signals in line 2 of Table 5-16, 

k. Pulse Al1jl(14) three more times, stopping after' each pulse to verify the next line In 
Table 5-76 with the oscilloscope, 

l. Sets I through k have checked the A channel DAC signal path. To check Channel B DAC, 
follow steps I through k above, pulsing Alljl pin 13 Instead of 14, Stop after each pulse to 
verify the locations In parentheses of Table 5-76, 

m. Refer to T? v/c 5-77 match the symptom received with the probable cause of trouble. 
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rahfc 5‘1S, All DAC logtc Levels 





least Significant 
Digit Ut0{l4) 
14 IS 2 3 


U9(13) 

14 15 2 3 


Most Significant 
Digit U0(12) 

14 15 


Sign 

Tl*2(l) 


Output 

TPS(6) 


Hesel Pulse U11 Pin 14 


0 0 0 0 


0, <i 0 0 


0 0 


0 


O.OOOi.OSO VDC 


1 Pulse 11 Pin 14(131 


0 l' 0 rj; 


0‘ : ’0 0 0 


0 0 


0 


••0.020±,050 VDC 


2 Pulses |1 Pin 14(131 


0 1 ',0 t) 


’l) 1 0 0 


0 0 


0 


-0,220i.070 VDC 


3 Pulses 11 Pin 14(131 


0 1 0 t 0 


0 10 0 


0 1 


0 


-2.220J:.070 VDC 


4 Pulses )1 Pin 14(13) 


0^00 


o 

o 


0 1 


1 


■l-2.22i:.070 VDC 






NOTE 








This procedure does not exercise every bit. If DAC symptoms are that some 


voltanes 


ire not programmable, exercise each bit high by le,ivlng that bit 


not shorted to ground. 











Table 5-75, AU DAC Signals 





TP3f4) 


A11U2 

Pin 0(6) Pin 9(5) 


Anode CK5, 
CR6 (2, 4) 


Cathode CBO. 
CRIO (1, 3) 


TPS(6) 


Reset Pulse U11 Pin 14 


No Pulses 


No Pulses 


No Pulses 


No Pulses 


0,00^ 3,05 VDC 


1 Pulse It Pin 14(13) 


lOmsecjtTnisec 
period pulses 


10imei'±4msec 
period pulses 


10msec±4msec 
period pulses 


-M3 VDC 


-0.02i0.05 VDC 


2 Pulses 11 Pin 14(13) 


lmsect0.4msec 
porloil pulses 


ImseciO, 4msec 
period pulses 


1m5eci0.4msec 
fierlod pulses 


-M3 ‘.DC 


-0.2:i»0,0/ VDC 


3 Pulses J1 Pin 14(13) 


100pser±40/<sec 
period pulses 


100psect40/i5ec 
period pulses 


100psoc±40psec 
period pulses 


-M3 VDC 


-2.22i0.07 VDC 


4 Pulses II Pin 14(13) 


100nseci40/isec 
period pulses 


100psec±40/isec 
period pulses 


■‘-13 VDC 


I00pscc±40/isec 
period pulses 


+2.22>0,07 VDC 



NOTE 



Puhi? poflot) m v,»laiion may ho normal since pulse spacing 

Is nor constani out of rate mutilptler* Fainter pulses between btiBhier pulses 
may be seen. This Is normal. 



Table 5-17, Alt DAC Troiibleshaollng 



Symptom 


Probable Cause 


Pulses wrong at TP4 
Pulses wrong at TP3 
Pulses wrong at U2 output 
Pulses wrong at drain of Q2 
Pulses wrong at drain of Q1 
Pulses wrong at drain of Q4 
Pulses wrong at drain of Q3 
If pulses at all points good 

1 


U12, U13,orU14 
U8, U9, or U10 
U2 

Q2,CR2,CR4, U1,or U3 
Q1, CR1, CR3, U1, or U3 
Q4, CRO, CR10, U4, or U3 
Q3, CR5, CR6, U4, or U3 

U4 for Channel A 
U1 for Channel B 
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B-59. REMOVAL AND REPLACEMENT INSTRUCTIONS 

^ I t I 

5-60, Removal and replacement Instructions are provided for the Instrument cover, the time 
Interval module (assemblies A10 and A19) and A16 Display Assembly, 



5*61 » Instrument Cover Removal 



5-62, To remove top or bottom cover, remove the screw at the rear edge that secures cover to 
Instrument, Slide cover toward rear of Instrument and lift off. To replace cover, reverse 
procedure. 



WARNING 



] 



115 OR 230 VAC SUPPLY WIRES ARE EXPOSED WHEN EITHER 
TOP OR BOTTOM COVER IS REMOVED, USE EXTREME CAUTION 
DURING TROUBLESHOOTING, AD|USTMENT, OR REPAIR, 
AVOID DAMAGE TO INSTRUMENT BY REMOVING POWER 
BEFORE REMOVING OR REPLACING COVERS, ASSEMBLIES, 
OR COMPONENTS, 



5-63, Time Interval Module (Assemblies A10 and A19) Removal Replacement 



5-64, To remove and replace the time Interval module, proceed as follows; 

a. Disconnect the power cable from the 5320A (Safety Precaution), 

b. Remove rear feet and the top cover from the 5328A. 

c. Using a suitable flat-blade screwdriver as a prying tool, gently removt; the plastic filler 
strip from the lop of the cast front-panel frame, 

d. Remove the two machine screws that secure the top of the module front panel to the top 
of the cast front-panel frame, 

e. Turn the 532QA on Its side and remove the two machine screws that secure the bottom 
of the modulo front panel to the bottom of »he cast front-panel frame, 

I 

f. Slightly loosen all remaining machine screws along the top of the cast front-panel 
frame, This releases the compressive force on the modulo front panel, 

g. Remove front panel nuts from A and B channel Input connectors, 

h. Remove the A19 Switch Board with front panel attached, by gently pushing the assembly 
from the rear. Note that the A19 board Is separate from the AlO Synchronizer Assembly 
during this operation, 

I, Remove the front panel from A19 by removing the MARKtR OUTPUT connector nuts and 
removing the LEVEL A and B control k, obs. 

J, Remove the A10 Synchronizer Assembly by pulling the assembly upward, 

k. Replacement Is essentially the reverse of removal. 



5-65, A16 Display Assembly Removal and Replacement 



5-66, To remove and replace the A16 Display Assembly, proceed as follows: 

a. Disconnect the power cable from the 5320A (Safety Precaution), 

b. Remove the top cover from the 5328A, 

c. Using a suitable flat-blade screwdriver as a prying tool, gently remove the plastic flltc' 
strip from the top of the cast front-panel frame. 
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d. Remove the two machine screws that secure the lop of the display front panel to the 
top of the cast front-panel frame, 

e. Turn the 532BA on its side and remove the two machine screws that secure the bottom 
of the display front panel to the bottom of the cast front-panel frame, 

f. Slightly loosen all remaining machine screws along the top of the cast front-panel 
frame. This releases the compressive force on the module front panel. 

g. Remove the A16 Display Assemblv, with front panel attached, by gently pushing the 
assembly from the rear, Note that the display assembly Is separated from the AT Mother- 
board during the operation, 

h. Using a suitable alien wrench, remove the SAMPLE RATE control knob from the 
module. 

I. Remove the nuts that attach the SAMPLE RATE and RESET switches and separate the 
front panel from the display assembly, 

NOTE 

If the FUNCTION or FREQ RESOLUTION switch control knob Is 
removed or if the associated printed-circult board switch Is disas- 
sembled, the knob and switch must be aligned during replacement 
as described In the following paragraph, 

|, To realign the display switches with the proper knob positions, set the rear ceramic 
wafers with the slots down. Set the knob of the FUNCTION switch to FREQ A and set 
the knob of the FREQ RESOLUTION switch to 10^ (10 kHz). ,1 kHz position and tighten 
the two set screws on each knob with a suitable alien wrench. 



I 
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5>67> Signature Analysis Troubleshooting A15 

5'60, This procedure utilizing signature analysis as a troubleshooting tool for the A15 HP-ID 
assembly should be used after a failure has been detected with the 5328A HP-IB Verification 
program, 

5-69, The S326A Option 011 functional block diagram Is divided Into sections to help the 
technician understand an^ troubleshoot the A15 HP-IB assembly board. By observing the 
signatures at the sections output and Input, a failure can be localized to a section level; then, 
within the section, the failure can be located to the component level, Signatures arc provided In 
Table 5-18, 

1, Remove power from 5320A, 

2, Make sure that there Is no cable attached to A15J6 (HP-IB connector). 

3, Make only the following connections between A15W1 and AiSjl: 

A15W1 Pin If to A15I1 Pin 

21 ► 21 

24 24 , 

r:. 27 

20 ^ 20 

4, Setup 5328A address switches as follows: 

ADDRESSABLE^ 

H B H g H H H* 

TALK ONLy— ^ ^ A^ Aa Ag At 



5, Connect A15U22(17) to ground, to provide for free-running condition, 

6, Connect the 5004A Signature Analyzer POD connections as follows: 

CLOCK - A15U10(3) 

START/STOP — A15U23(15) (Not shown on schematic) 
GROUND - A15U18(7) 

7, Set 5004A Signature Analyzer front panel switches as follows: 



START and STOP "V 

CLOCK r 



NOTE I 

If ^n Input/out of a given device is ACTIVE-LOW, 
then the 5004A front panel CLOCK switch must be V_ 
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B, Apply power to 532BA. 

NOTE 

Because the preset counters(Ul4andU23)have two functlonst 
a) Increment the ASM through all Its address, and b) provide 
the jump-address when so Instructed fU22(17) and U30C(B) 
are high), It Is possible that they could jjave good signatures 
and still be the source of the problem, due to the fact that In 
"free-running'^ we ore incrementing the addresses only. On 
those rare cases, refer to "Local Troubleshooting Flowchart" 
In the 532BA Option 00 1 Operating and Service Manual, 



rMc5‘16. HPS32/>A AfS (05328-6Q043) Slgnatara 



PIN n 


U1 


U2 


U3 


U4 


U5 


U6 


U7 


UU 


U9 


UlO 


PIN n 


1 




0000 


FIP43 


A5PC 


CC34 


FI418 


72H6 


0000 


CC34 


6577 


1 


2 




aoAH 


FI4C4 


1PHU 


H4C4 


2P04 


0000 
5603 1 


CC34 


0000 


CC34 


2 


3 




CC34 1 


6CU4 


HOCO 


BUBO 


7248 


0000 
5603 1 


6F76 


U45C 


HP43 


3 


4 




0000 


1PHU 


6CB4 


CC34 


4U6U 


X 


CC34 


4U6U 


5A72 


4 


5 


PFU9 


0000 


F21F 


6UB0 


6CB4 


COAO 


CC34 


CC34 


0w)0 


CC34 


5 


6 




CC34I 


3425 


H4C4 


HOCO 


4B9U 


X 


0000 


CC34 


P146 


6 


7 




CC34 1 


H9H2 


0000 


0000 


f 

92C7 


X 


A9C2 


0000 


0000 


7 


B 




0000 


0000 


5A72 




A5PC 


0000 


0000 


0000 


CC34 


A9C2 


6 


9 




3425 


2'J5A 


P146 


1PHU 


U45C 


0000 


U94A 


0000 


1286 


9 


10 




F2IF 


0000 


F21F 


CC34 


0000 


0000 


0000 


CC34 


1286 


10 


11 




1PHU 


2AP5 


7920 


7926 


U92U 


0000 


2 APS 


0000 


U94A 


n 


12 




6C84 


59117 


3425 


F21F 


59H7 


72H6 


59H7 


0000 
09CH 1 


427P 


12 


13 




H4C4 


U92U 


BUD 


CC34 


2AP5 


X 


U92U 


CC34 
C209 1 


427 


13 


14 




6F76 


6F3P 


CC34 


CC34 


1B3A 


CC34 
UHUM 1 


6HPA 


CC34 


CC34 


14 


15 




57PU 


H70A 






A30P 




H6HP 






15 


16 




CC34 


CC34 






CC34 




CC34 






16 



NOTESt 



1, X ■= Don't Care 

2. [ *= 5004A CLOCK switch must be in (Negative edgei 
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Ubte '••/ft H/» 532SA AIJ (05J20-600n) SfurMra (ConlhmO 



PiN« un 



1 CCJ4 



UOFC 



3 0000 

CC3-J I 



0000 



a CC34 



U12 


U13 


un 


U/5 


H70A 


OlOF 


CC34 


30UF 


H6HP 


CC34 

00001 


CC34 


CC34 


6FO 


CC34 
PH37 t 


J6UF 


CC34 


A30P 


CC34 
AAPF 1 


H474 


H474 


72H6 


CC34 
UHUH ( 


5F44 


CC34 


0000 


P7H1 
CC34 1 


UP2P 


5F44 


0000 


P545 
CC34 1 


CC34 


0P2P 


0000 


0000 


0000 


0000 


0000 


CC34 
2CAA 1 


CC34 


5370 


0000 


CC34 
9AA5 1 


CC34 


CC34 
AAPF 1 


6U2A 


CC34 

C28Q1 


5CPO 


F21F 


7U3H 


CCJ4 
P545 1 


P5PH 


CC34 


910F 


CC34 1 
P7H1 1 


725C 


IPHU 


4CUU 


7U3H 


%PF 


6C04 


UOFC 


6U2A 


B26P 


H4C4 


CC34 


CC34 


CC34 


CC34 



CC34 



1, X = Don I Care 

2. t = 5004A CLOCK switch must be In I iNcKatlve cdue), 
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' Table 5-W. HP 53 A 15 (05328^600-I3) fContlrtUL’tyj 



PIN ft 


U23 


U24 


U25 


U2C 


U27 


U2B 


U29 


U30 


U31 


U32 


U33 


U34 


PIN »» 


1 


CC34 


BUM 


0000 


U92U 


U45C 


1 

4U6U 


0000 
09CFI 1 


0000 
CC34 1 


CC34 


LI934 


6CB4 


4U6U 


1 


' 2 


1 

CCJ4 


967U 


U6B7 


59H7 


96P9 


t 

0000 


92C7 
P032 1 


CC34 


CC34 


CC34 


1PIIU 


0000 


2 


3 


967U 


3FQB 


CC34 


2AP5 


0000 


0000 


CC34 
604 F 1 


CC34 
0000 t 


CC34 
0000 1 


0000 


F21F 


4U6U 


3 


4 


3P0U 


0000 , 
11HB 1 


0000 
09CH 1 


H41B 


U45C 


0000 


27FC 
02FC 1 


CC34 


CC34 


CC34 


0000 


4U6U 


4 


5 


bllC 


CC34 


U934 


9530 


0000 
PFOC 1 


0000 


CC34 
UIIUH 1 


CC34 
PH37 1 


CC34 


71 C4 


0000 


0000 


5 




67CO 


B11C 


CC34 

B6G61 


7248 


0000 


0000 


9FUU 
39UU 1 


0000 
5603 1 


0000 


0000 


0000 
H22C 1 


0000 


6 


7 


026P 


67CO 


0000 


71C4 


0000 


CCJ4 

C209.I 


0000 


0000 


0000 


0000 


0000 


CC34 

C2B9I 


7 


B 


OOCO 


AUHP 


CC34 
0000 1 


1 

0000 


0000 


0000 


U45C 


U607 


41I6U 


0000 


0000 


0000 


B 


9 


CC34 


14PA 


0000 
CC34 1 


COAO 


U45C 


92C7 


CC34 


A5UU 


U45C 


0000 
H22C 1 


0000 


92C7 

PB32I 


9 


10 


CC34 


926P 


CC34 


409U 


0000 


4B9U 


4U6U 


537B 


CC34 


0000 


0000 
PFOC 1 


COAO 


10 


n 


6PCP 


295A 


0000 


92C7 


7FPC 


CC34 


CC34 


0000 
11HB 1 


CC34 
2CAA t 


U92U 


96P9 


F21F 


11 


12 


77F7 


0000 


CC34 


P146 


CC34 


1PHU 


CC34 


CC34 


5370 


59H7 


0000 


1PFIU 


12 


13 


05PA 


0000 
11HB t 


CC34 


5378 


F7FIU 


6C84 


0000 


CC34 
AAPF 1 


CC34 


2AP5 


H4C4 


6C04 


13 


14 


7P25 


i 

H9H2 


CC34 


CC34 
P7H1 1 


CC34 


H4C4 


CC34 


CC34 


CC34 


H785 


CC34 
B666 t 


H4C4 


14 


15 


UP73 


62P6 




CC34 


mm 


P146 


||||||||||||H 




mm 


6FC1 


5A72 


P146 


15 


16 


CC34 


3425 


iB 


CC34 




CC34 


mm 






CC34 


CC34 


CC34 


16 



NOTtSt 

1. X “ Don't Care 

2, t = 5flO>tA CLOCK switch must bo in L_ iNogallvo ccigoi 
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SET 6320A 

FUNCTION CHECK 

FREQ RES N®|0* 

SAMPLE RATE CCW 



DOES \ 
B326A CHECK 
^ PROPERLY 
\ ^ 



DISCONNECT HP-IB 
CABLE FROM / 16 
TURN 6328A POWER 
SWITCH TO STBY THEN 
TO OPER 




LOCAL ASM STATE TABLE 


SET 6328A FUNCTION TO FREQ A 


TRIGGER WORD 003 


DELAY SET 


ADDRESS 


0 0 0 0 0 


3 


0 0 0 0 1 


6 


0 0 0 0 2 


6 


0 0 0 0 3 


7 


0 0 0 0 4 


1 0 


0 0 0 0 6 


1 1 


0 0 0 0 6 


1 2 


0 0 0 0 7 


1 3 


0 0 0 0 8 


1 4 


0 0 0 0 9 


1 6 


0 0 0 10 


1 1 3 


0 0 0 1 1 


1 1 4 


0 0 0 12 


1 1 6 


0 0 0 1 3 


1 2 6 


0 0 0 14 


1 2 6 


0 0 0 16 


1 2 7 


0 0 0 16 


1 3 0 


0 0 0 1 7 


1 0 1 


L - , . . , s, , 1 



DOES \ 
6328A CHECK 
PROPERLY 
^ 




DISCONNECT ONE 
END OF 2a-CONDUCTOR 
CABLE ' 




^ DOES ^ 
6328A CHECK 
. PROPERLY 
\ ^ 



PROBLEM IS NOT 
ON A15 BOARD 




RECONNECT THE 
28-CONDUCTOR 
CABLE 




REFER TO LOCAL 
ASM STATE TABLE 



Part of Figure S-H Local Troubleshooting Flowchart 
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Figure 5-14, Local Troubleshooting Flowchart 
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SECTION VI 
REPLACEABLE PARTS 



6-1* INTRODUCTION 

6-2., This section contains Information for orderltiB replocement ports, Tnb/o 6*f lists obbrevinllons 
used In the parts ilists» schematics, and ihroughout the mannal, Table 6-2 lists parts In 
olphonumerical order of their reference deslsnators and Indicates the description ond HI* Part 
Number of each part, together with any applicable notes, The table Includes the followlnn 
Information, 

. a, Dcicrlptlon of part (see abbreviations below), 

b. Typical manufacturer of the part o f(ve«dlBil code; see list of monufocturers In Tabic r|-j, 

c. Monufaciurer's part number, 

d. Total quantity used In the Instrument (Qty column), 

6-3. ORDERING INFORMATION 

6-4, To obtain replacement parts, address order of Inquiry to your locol Hewlett-Pockord Sales 
and Service Office (see lists at rear of this manual for oddresses). Identify parts by their Hewlett- 
Packard part humbers, 

a. Instrument model number, 

b. Instrument serial number, 

/ > ' 

c, Description of the part, 

d, Function and location of the part, 

e. Check digit, 

f, quantity required. 
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B gsfTnanlgm 
-rlgaiiafU 
. glaaa 

• grogndiMl 
Bfitnry 
»hogr 

• palffOdtn* 

B hiaagonal 



ifn 



B tcmmcn 
B tofnpilllloii 
■ complalt 
B connKlof 
B cadmlgm plait 
B wthodfiaF Igpt 
B cwppltmtntaiy litmaialof logic 
B conlimiogi Btft 
B clocaMat 
B digiltMiHiiialdg 
dtdbd 



ABBREVIATIONS 



wad 

)tid»att 



bf^tliaggancy 



miicgiy 

higl) 

fla»MliPuaaid 
high pal. hcf 
MgiluiHh pailalnll 
high Id «gt 
htili 

iiiacD lad (iltvil 
Inilda hamaltf 
Mlanf Miaia liadiiancy 
ImpiMnalid 
jiwh 

jlHthdtMtnl 
MclOdtlll 
Ihpgl 
loauialion 
' tinai 
logitm 
loNta 
Ichhi 
owdl 
lognd ' 

ndgtlai)ct.ctpablaiict 
ighldmilling didd* 
OBliaggancy 
ong 

altntm 

iml| 

inati Uptf luitd In pant liaii 
inaar 

DckBtihaf 
0*: local ouilitiM 
loganUiMc lapttitittd 
inpttialiMl 
kganihm kl 
OB ptta iNItf 



lo» Sdilagt 
ailltn 



Ininglacfgitf 
miiilgiam 



iTwgahatli 
miifih 



dwoiy 
csfiddclancd 
mlnlmgm 



mirndt ilima) 

Itnt 



mlnglt Ipltnt angit) 

minialgff 

mmimalti 

modglalcf 1 1 

inowtnlahr 

maltinikida aamlconductof 
mliiittcond , 

Iragnllng 



|nm^if)dkalmg dtvicai 



midiirQil, ac 
mlHlfdll, de 
imiilfdi). paak 
m>mt«ll. paai»li>nMaii 
miiiimii. rmt 

miilBtii 1 

imdljplaa 

mylcf 

imctoampfit 
iMcinltitd 
nuciohanry 
ndciomhd 
mkrgatcwfd > 
mlcfovoii 
micminiit, at 
micfonlt. dc 
micfovcit paaii 
imcmvcli.patk'lodwai 
mieiown, ima 

micfDitiii 
nanotmpar* 
no conntcllon I 
noniwlly clattd 



■ naon 
B ntgaliM 
B ntholaiad 
B nkitl plait 



• mthnafiyc^n 

It 



NnrR 




hwmar 
B nagilltd'pnalllyflwgtMtd 
B pagtIltd'iiMilln laid naio 
laoipatflgia poalficianll 
B not tatcmmandad lot Ikk 
laplactmani 
B panpaacond 
• hpl aap«alal|i raplartabla 
B |iwig«al| 

Ofiiat hy dticilpllan 



• ogliidt d'amalM 
ital haai 



B Btai haad 
B cptialional ampliliai 
■ eplien 
Bobcilialdt 
* ptida 



irialia IditlanctI 
MlUiampMa 
tnatlmgm 
intgohm 

mag I W| luatd In paiia lull 
mtlal him 
maial oildt 

mtdium liaggancyi ndciolaiad 
igaadinpaHiiiall 




Botmca 
■ ohm 

Bpaak|gaadlnpaitalitl| 

B pgiHdmpIliU'lt modglahon 
B utinlad nicgil 



ptlnlad dicgil 
kiaa^codamodgiaiKin; 
pgiaa-cogni moduialion 
~giaaduia|ion modgialwn 
.Icolaiad 
ihoiphof bfdhia 
^ iiiipa 

.tkitdnniiinik’fiagaiita 
lah Intaiya vollaga 
.jak 

ihaa* locA 
ihaat lock oaoliilot 
ihaka moduitlion 
loililkfhigaiitfpghliid 
tail 01 
loiyiltiana 
lonwiain 



|Miii|ja|PcatiioniaMgia4 in 



load Ion 
lolanllomaltt 



ltk.|D- 



B^ak. igttd InptiiiPiii 



LL. . latdvnp iip gawai 



iglkt'laMilicn htogincy 
faglw ttklrikn Ilia 



BpIcoMcgnd 
• pootl 
B puiia-iima modglaiipn 



B acallanng patamalar 
llhmal 



■ atcood Ih ... 

» atcond iptana aogiat 
B kldtt’biOM lgla idatd In pana Hall 
B ailkon conlndtad laclilian acftw 
B aalanlum 
B awiio.w 



SIMICON B aamlcondgclof 



• aupami'^ liogganty 
B anicon 

» ailtat 

» aiida 

• a>gnaM»nolM lalio 

• aingiaHiola, dogUa-lhio* 
» apnng 

» torn ling 



amgiaf diV iii^ia'iinmt 



B aingia Iwaband 



> ajarijiaia klaal 



» alaal 

> angaia 

B alandlng.tiata laho 
B ktnchionlla 
B imtd|aloB>|)li)«|gaat 
B anlalnm 

B antpaiajgii companlaling 
B imaiitiay 
B afminat 
B hindilm hanililot 
B oggit 1 
» hiaad 
• hlggph 
B ilanlgm 
B dkianca 
B nmmal 
B laoaiiior 



iinai|lw>liantliliit logic 
afayianm 



B jalankionlnlailaianct 
Bjiatkngdatalgba , 

• imcnt ito ti paid in pana Pall 
B mictnlaiad luttri in pana Pin 

• gNiahighIttdgancy ' 

■f gniagulalad 



B»0ll 



■ kollampala 
I PC 



BMXIat 
B tanahia 

* tollagt-cdnlinllad oatdiilot 
B t«l a dc 

B volia. dc, BMPIng iPitd In 
pli|ali|ll 
B hd|a, hitaiad 

B tanaclt'hadgancy Mcdlatof 
h litditancy 



' Wtyhigh It 
• tdlla paaP 



B tdlia b<ak.|o.paaP 
B tdlla Ima 

B ydhaga Handing data lilid 
BydUagtHuntdoatnia Of 



B >afggni.|gb« kohmilai 
• tdl.la, a 



.aiMichtd 



Bdali 

Btnlh 

BBoiPlnglnttiattdllaga 
B dlltiMigfid 
B Kdhcgl 

B vnngmnionganial 
B chaiaclanilic Imptdanea 



^litntidlhfnodulipon 
- ptakttofklitgtoilaga 
B laaiaianca lapactianca 
“ ittpriai 

■ ralatinct 
B itgulalid 

B taplacMWa 
B tadlo lifdgancy 
B ladk liaggancy Ptlailannct 
B tngnd haad, tighi hand 
B iaaiilanc«-indutlanca.capaci|anca 
B tack mogni only 
• in«lnnaan.iduaii 
B rognd 

« taad.only mainoiy 

■ tack and panti 
-rtvaiattidikingMliagt 



HOT! 



M abhittialiona In |ha paila till mil 
pt In gppaf caat 



MULTIPLIERS 



AhhftyWIon 

r 

a 

pa 

p 

da 

d 

e 

W 

B ' 

n 

P 

I 

a 



fralla 

Ima 
piga 
ptMa 
Mo 
dak a 
dact 
canti 
mli4 
mltnt 
nano 
pico 
laftilo 
aho 



(Adllpla 

IS? 

0 * 

iol 

I D 
D-l 
g-T 
O’t 
D-« 
DP 



“:1( 



D-l 

D-ia 
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I , 




Meploceoble Ports 

1 . ■ 1 


\ 

1 


0-G, HP PART NUMBKR ORGANIZATION 

\ 


. * 

1 


C-0, The followloB U n Bwn^rnl tleucripUon of ihu HP pnrl numbor syslom, 


i' ■ 


s 

6-7» Componcnl r«rli ntul Maicrlati 


\ 

( 


6-U,i Cenorttlly, lti« prcflK of HP purl numbors IdBiiHflos die typ» of device, Hijht dluli part 


,1 

) i 


numbers nre used, where die four-dlijli prefix Idepilfles the ^pe of component, pnrt, or mntorlnl 
nnd the four»dlBll suffix Indlcnles the specific type, l-ollowInB Is n list of some of lliw more 




commonly used prefixes for component parts, Tlie list Includes HP mnnufnttured ports nnd 




purchnscd ports, 




. 


Prefix 


Camponenl/Pari/Maicrial 


, i 

‘ 1 ' • 


0121- 


CnpocItors, Varloble Imcchanlcnl) 


) \ • 


0122- 


Cnpacllors, VpItoBe Variable (semiconductor) 


j 


01^0- 


Capacitors, FlXod 


■ 


0150t 


CnpocItors, Fixed Non«Hectro|ytlc 




0160- 


CnpocItors, Fixed 


r;. 


0100- 


CnpocItors, Fixed electrolytic 




0330- 


InsuHthiR Mnlerinis 




03»t0- 


Insulators, Formed 


\ 

. 4 


0370- 


Knobs, Control 




0300- 


Crystals 


1 


0^10- 


Crystals . 




0-170- 


Adhesives 


< 


0-190- 


Kcloys 


I ' ’ 


0510- 


Fasteners 


1 


0674- ihroUBh 0770- 


Resistors, Fixed (non-wire wound) 


1/ 


’ 0011- ihrouBh 0031- 


Resistors (wire wound) 




1200- 


Sockets for components 




; ' , 1205- ^ ! 


Heat Sinks 


'} 

\ 


’ 1260- 


Connectors |RF and rclolcd ports) 


J 


1251- 


Connectors (non RF and related ports) 


,T 

•• 


1410- ^ 


' PcorlnBs and llushlnRs 




1420- 


Rattcrlcs 




1020- 


Monolithic Digital Integrated Circuits 




1026- 


Monolithic Hneor Integrated Circuits 


' J 


1050- 


Tron*istors, Germanium PNP 




1051- 


Transistors, Germanium NPN 




1053- 


T^’anslstors, Silicon PNP 




1054- 


Transistors, Silicon NPN 




' 1055- 


Fleld-Effeci-Translstors 




1900- throUBh 1912- , 


Diodes 




1920-throUBh 1952- . 


Vacuum Tubes 




1990- 


Semiconductor Photosensitive and Llght-tmltting Diodes 




3100- ihroUBh 3106- ' 


Switches 




0120- 


Cables 


’ 1 


9100- , 


Transformers, Colls, Chokes, Inductors, arid Filters 

1 ; 


} ^ 


6-9, For example, 1054-0037, 1054-0221, and 1051-0192 ore oil NPNtronsIstors, The first two ore 


1 ^ 


silicon and the last Is Bcrmonlum, 

1 ' 


i 

i 

1 • 

i . 


! 


6-3 



HP 532IJAHi)9 ' 

llaplnconblu PorU i ; , 

' ! ' ^ ‘.W ^ 

6-10. General Uratje Parit 



6-11, The followItiB Hsl Hives Ihe jjrefixes for HP manufaciuretl [mris used In several Instru- 
moius, OiBo side frames, feet, top and botlom covers, etc, These ore elBhl-dlBll part numbers 
with iho four-diBll prefix IdentlfylnB the typo of ports os shown belowt 



Type of Pari 

sheet Metal 
Mflchincd 
Molded 
Assemblies 
Components 



Prefix 

5000- to 5019- 
5020- to 5039- 
50<j0- to 5059- 
5060- to 5079- 
5000- to 5099- 



6-12. Specific Insirumcnl Paris 



6-13, These ore HP monufoctuni^d ports for use In Individual Instruments or series of Instru- 
ments. For these ports, the prefix tndkotes tne Instrument ond the suffix Indicote the type of 
parts, For example, 05320-000(1*1 Is op assembly used In the 5320A. FoIIowIiib Is o list of suffixes 
commonly used, 



Type of Pari 

Sheet Metal 
Mochlnod 
Molded 
'^ssclpblles 
C.dmponenls 
Documcntotlan 



P/N Suffix 

-00000 to -00«t99 
-20000 to -20499 
-40000 to -40499 
-60000 to -60499 . 
-90000 to -90299 
-90000 to -90249 



6-14, FACTORY SELECTED PARTS 

1 t I : ^ 

i , . _ ; 

6-15, Some of the values In the p^rts lists ore selected during monufacture to meet circuit re- 
quirements, These parts are marked with on asterisk (•) In the ports list ond schematic diagrams. 
With overage values shown, I 



i- 



t 



■4 




HP 5320AH99 
Rcploccnbtc PnrU 



' ^ Table 6‘Z Replaceable Parts 



( 


Ij! S! iSllli 

B nil ‘ mf 


HP Part 
Numbor 


O O 1 


Qty 


Dascriptlon 


Mfr 

Code 


Mfr Part Number 




A1 




oiRii'ioau 


1 


1 


MOTlIRnbOAIIP IMAIN), linilB PAPA 


PPAPO 


otPPP-aooAP 




AUl 










Hor ABbMiNBD 
liar AimicNrp 

CArAciinP-rSiB A,7ur*-|o»i sbupi: ?a 








^ [lU! 
MCI 




ttai-tiRD 


1 


1 


R 1 


IbPPAVBXAPtbpB 


■g • 


Alt:* 




otAi-aiM 


A 


9 


rAi'ACtinb-ritb >piiif a>ipx bppvbi; i>outt 
CAI'A'nruR'FliD APlIFi'Ptk bVDC lA 




OlbP-PIbl 




AtCU* 




utiii-diSA 


7 


3 


Bi 1 


IblPbPhXIPPbpB 




AtCIt 




OtAA-B)»r 


D 


1 


crrAi:iTiiR-r>b appaf •‘•u sppvbi; mica 


>BI3b 


pHierAPiToiiipuuicii 




AlC? 

Atri 

Aicto 




R|70-t«l)A 


V 


S 


cAPActiim'bRP tPabiiF «"8Pb enaVDC ruLVic 


BPAIIP 


pi7n>PP?A 


1' 




flifii-atft 

PlbO-ftllA 


h 

7 


{ 


r.brAbMUR-riiD ,33IIF»>|)Pk IbVPC TA 
CAPAcnnn-rFB .niur i>bx app7dc ^olyi: 


Bbt>tl7 

PATH 


iBaP33AxnD3qA> i 
bblUUI03BAUt* ^ 




' Ati:w, 




aiPI'OR]! 


D 


9 


cAPAciriiR-rvB lurA-cnx bpupc ta 


BbBnv 


IbuPIPBkPPbPAB 




AIC)« 




tlu-ttbl 


A 


1 


CAfAcitoR-rntt lopprr *-ip* aapvpc i-oi.vi: 


RPAbB 


aipn-p|B3 




am:ii 




Riiii»oaid 


P 




CARAKItllR'FRP lir*-B0* BPUPC lA 


Bbrnp 


IbUpIPBXnilBPAB 




AIMS 




RlQO-^RIDh 


7 




CAI>AR1TPR>FI(II Aaiin>aox bVDb YA 


bbBII7 


IbPPbPbXOIPbbB 




' Ail:» 




OUl^ABbA 


7 


7 


pAFACtTUR-7Xp >0tUF >-aPX SP7P<: tPR 


RD4IIP 


aibP-AGQA 




AlUlt 




RtbR-OaiR 


b 


b 


KAi’AciiDR rra 3>3uri'ppx ibvpc ta 


bbcii? 


tBID37bklPIDAB 




AteSQ 




DUO'AGBA 


7 




CAPAIUTUR-FXP .Piur A'BOX BPUPC C(R 


plMOP 


PlbP-ABbA 




A(C>6 




Riaa>-DRiD 


b 




nARAPitaR-rxb 3,3ur»-BPX ibvpc ta 


bPB»7 


lblP3:iBHPQiDAB 




aM;l; 




DIAI'AbBA 


7 




i'AAACIYaR-FXP > 0 |IJ|- Y-BPX BPUPC CTR 
CARAcnilH 'FAD >PIUF A-BPX BPUPC Fcti 




DlhP-AbBA 




Aicty 




PIAR'ABBA 


7 




BOTno 


nibP-AbBA 




AIKO 




0IDI<B|BB 


II 


b 


KARACitaR-rxp etPurt-BPx bpupc ia 


^ BABOy 


IbPPBBBXPPBPAB 


■r 


AtCAl 




QHR'-AaNA 


7 




CAPAitriiR*rYb >aiiJF y>bpx bIiupc ci.r 


EPAap 


Dlbb AbBA 




AtC«? 

AKAt 




atRI’BIBB 

D|Aa-4BBA 


1) 

7 




CAPAi'.naR'Fxb a>BUFA>'Pbx bpupc ta 
cAi*AchoR*r>b ,piur '*box b upc ckb 


BbB07 

BPAIIP 


tbPPBBbxnPBDAB 

DlbP'AbBA 




AtIMA 




PUI'RbBA 


7 




CAPACiraR'FRp .Blur «»BPX bpUpc era 


BIIADP 


nibP-ABOA 




aicab 




ntno'ReiR 


b 






Bben7 


lbPP33bXPPIbAB 




AIRAIi 


' 


n|ii]'<iaia 


b 




CAFACIinR-rxb 3>3IIF»'BPX ibvpc ta 


BhDII7 


lbDP33BXPDIBA9 




AtCAT 








HOT ACPICNBD 






! 


AlCAQ 




aiit>aiBB 


u 




CAI>ACnilR-r7P BtBttfY-BPX OOUPC TA 


BbBIlT 


IBnPBBSkPaBPA? 




AtCAT 




(iot-tlBB 


II 




CAI>AC|TIIP-FXP B.BlirA’BPX BPUPC TA 


BtB07 


Ibum'RkOIBDAp 




AICBI 










HOT APIIICHER 






AICbl 










HOT AIIPICHCb 








AtltM 

AUbb 




aiei'^BiBa 


B 




CARACtinR-rXD B>Bllr»>BPX BPUPC 1A 
CAPACiTQP'rxP BiBurf'BPX rpudc ta 


Bbanv 


IBopBBBkPPi'PAI 


■) 




tioi-tibb 


U 




BbEllU 


IbflPBBBliPIBqAB 




AIKbA 






1 


It 


cAi'AciYOR-rxp b,niir*»iPX 30Vnc ta 


BbBnv 


IRPPbllBXVOlBlie 




AICM 










NOTABSIcmeD 




1 




Ali:)l} 




tvtl>aoil> 


P 




PIOPC-CE bOU bPHA urn PII-7 


pnAiii 


lYIP'PPIb 


r, . 


AICAA 








NOTABSIQNEO 








AtOb 




IVtl-ORBI 


) 




PinPE-EUtTCIIIHb PPV BPPHA BH3 Pil-3B 


BO HIP 


|7ai>tPbP 




AlCRb 




IVtl'BPBP 


* 


HI 


PlnPbrtlUtmllNB DPV BPPhY BHU,D|l;-3b 


90 loo 


|7DI>PPbO 




Aicb? 




\l\\:n 


1 




PlnPC-BiaiEIIIHil 3PU bPHA BHO PU-3B 


piiAnp 


Ivat-ptAo 


'} 


AIOB 




7 




PIOPC 7IIR A^bAU BX P0'3a l>0>»AU 


RaAoe 


k7Pa-3DiiB 




Atcrt 




IVII'DRAt , 


! 




PlllPC-RUnCIIINC 3PV bPHA BHO PO<3B 




POI-PPAO 




AICNU 




IVPI'PPAI) 


1 




PIlIPC'BUlYCHIHC IPU BPHA L’HU Ptl 3B 




|7P|>pDAn 




Aiuatl 




iyii>-pPAt 


1 




PIOPC-pUttCIUNC 3P7 BPHA BHb Pn>3B 


KSiil 


IVPI-DPAP 




Id a 




17PI-GQ4S 


1 




PiabC'BUlYCtllHC 3PU bPHA BNS PU-3B 


BiiAun 


I7PI-PPAD 


«•; 


Buia 




IVlI-aBAt 


1 




nlPDI.-liimCl|IHC 3PU BPHA BHD pn-3B 


pnAiiP 


ITPI-BPAP 








|yb|>RPAR 


1 




DiaPC-BUITCIIIHC 3PU BPHA BNU Pn>3B 


BIIADP 


l7PI-DDAa 




Kusa 




tVIR-P0M> 


p 




PIDDC-Cr. bPU bPHA IU6 pU-7 


IIIAHP 


l7|D*BPIb 


it ‘ 






IVPI'PPAR 


1 




PiDBC-UUtYClIlHS 3P7 BPHA BNtt PU>3B 


RII^OP 


17B|>DPAP 




IISJ9 




im^RBAa 


1 




Pinpc/auirciiiHit 3pu bpha bhd po-3b 


BIIADP 


I7PI-IPAP 








loio-oan 


D 


‘ 1 


B.OOOeLAPBEDTIMbMETEn ' 




T<00-A • 




Iu£uH 




IOBA-IP7I 


7 


IP 


iBAHniDtOR HI’H Rl HPOPPhU n>BPbHlU 


B0A8D 


IDfiA-a07l 


iV 


RnaH 




MIBA>D(J7l < 






YPAHCiBrOR HPH 01 rp*3qPHU MuBBAHIU 
TRAHbIQiaA HPH or PD’TPPhU FT»BPPHHX 


SOADP 


IDBA-PP7I 




AIQB 




lOBA^PPyi 




BDAOP 


IDBA-PP7I 




All» 




MlBA'PPtP 

»nBA-PP7t 


I 


b 


IRAHDIbtOR HPH lit PP»PPPH« TT»bPPHll7 


BIIADP 


lOBA-PPVB 








7 




tRAHBIniait HPH 01 PPOPPHU h*BPPHia 


Boion 


inftA-ao7i 




RESI 




. iasA-iP7t 


7 




THAHOIbiaP HPH nt PD»3PPHU TToBPPHIIT 


BIIADP 


IDBA-PP7I 








paBB-ppiti 


1 


1 


EUC-YHCRhQCUUPLC ALUHb'L 


B77P7 


YI-At-HO 








DhllOAAA 


1 


1 


PCBtniOR 31b IX >|BBU f TC«P»>IPP 


BABAb 


CA* l/B-TP'SIbR-r 




AKB 




IDtR'PtBB 


fi 


IP 


HETUORk^RCO 7-011*1 P.PK OlIH X 0 


BDAOP 


iuiP<ag6B 




AtHJ 




DAR1*|17PS 


D 


b 


kCDlOYOR 8 i 7K BX ,BbU TC IC»-APP/«7Pa 


PIIBI 


CHB7BB 




AIAA* 




pani>»bb 


E 


j 1 


REbtOYDR 3,3H BX rBBU fC tC» -VaP/MIPP' 


PIIBI 


CI33bb 


. 


AIAB 




MHI'DabB 


b 




HEiUDIIk-RCB 7-BIPlP>PH Dim X D 


BIIADP 


lOlP-IDDB 


■ ; 


AlAb 




Pte /lb 


A 


II \ 


RCBtOYDR 33P BX .HPU TC tC**APP/»bPP 


DIIBl 


CD33IB 




AIN7 




OtiA ..RIB 


1 


an 


REbluTOR iPk BX iSbiJ TC tc>-AP0/»7an 


PUB 


i:l)|0]B 


i-; ' 


AMD 




PAUa<A7P6 


It 


II 


RCOIOraR 4,7K BX .EBV TC TC*-APP/*7PP 


miBi 


CPA7BB 


■j . 


AIMV 




Rr.RA-|BPB 


A 




RCCiaTUR l.BX BX >BBU TC 1C"-«0P/«7PP 


PIIBI 


CDIbBS 




AIAU 




PRUl'IOPB 


7 


97 


REDtOYOR IX BX .BBU TC K*>-APP/»bPP 


PII8I 


CPIOBB 


■- ' 


Aiatl 




Ihni-IPRB 


7 




REBIOYPR Ik BX >BBU PC TC»-APP/*bBO 


PU3I 


CblPBB 




AiAta 




PfcOl-iPRB 


7 




RCOItlTHa IX BX ,BBU PC TC«-APB/*bPP 


PIIBI 


CPIPBB 




AIRIl 




Rbll-IOJB 


1 




RCBID10R IPX BX ,BBU PC IC'^PP/tBPO 


PIIBI 


CDIP3D, 


AtRIA 




P(>b3'A72S 


e 




RECIDTDR A,7X BX .BBU PC K»-APB/«7PP 


PIIBI 


CPA7PB 


ii 

f/ : 

A 


AtRlb 


; 


tOM-OOM 




8, 


HUIUORX-PEB V-UIP8.7X DIIH X • ' 

■ .:i ^ ' ' ' '' 


BUASP 


lOlP-PPAI 



\ • I 

Bee |ntrDilUi.'Ui)rt to Ihliicclioii ror»rOertnK iitfurmatloti 
*{nulcttles factory telecled value 



I 

















HP 5320AH'J9 
Replaceable Parts 



Table 6-Z Replaceable Parts (ConfInuedJ 



Roforanco 

Doslonotlon 


HP Port 
Numbor 


c 

D 


Qty 


nmifc 
MU r 
rtlDIT 
Ani»j 


OAIJ-IIIIB 
iniO'OOBB 
RAOi-aaib >, 


f 


6 




OAUB-IRtiB 


1 


2 


AlHim 


)1)I0'-III0!J 


B 




mav 


67B7'DVB2 


6 


1 


AllUt 


0ADt->ta)B 


1 


Aimi! 


0ODI>i0}B 


1 

1 






OAD-IOIB 






IIAU0>27IB 


A 


12 


AIM» 


07>B}>tillB 


b 


17 


AlRIb 


Otitll’IOJa 


1 


AIID7 


nA«)-27lt> 


6 




Ainan 


00|I3>|02D 


1 




AtRM 


BMl-IDlB 


1 




AIII40 


00D3-I0JB 


1 




MIMI 


0ARI-I03B 


1 




AHMC 


lOIO'bOBB 


b 




AIIMl 


07>R)-t02S 


» 




AIBi«4 


OBIO-IOJB 


1 




Ani« 

AIR4A 


0AD1»|I)}.\ 

0A07,-IB0B 


f, 


1 


AtHiia 


RABI-UIB 


1 


Ainnc 


OOnj'-BOIB 


B 


1 


AIRM 


ooii'toea 


» 




AIRBA 


0im-l7B» 


e 




AIM67 


Dfill’OniB 


B 


b 


AIRBO 


OOnO'URB ' 


V 




Al«^•» ! 


DAM'BACS 


9 


' 9 


f,: 10 

AIRkl 


OAlll-BOOB 


9 




07>I]-BA(B 


9 


1 


AIR6B 


OAIU-BOIB 


9 




AINO) 


OAUli-BhlB 


9 




AIRA4 


RA03-BAOB 


V 




AIRfcB 


OOOI-BAIB 


9 




AIROfc 


OOBl-BbOB 


9 




AIR 07 


OARI-BAIB 


9 






COai'UJB 


1 




AIROy 


0?B7»-0yjB 


B 




AIR70 


07B7-0700 


0 




AIH7I 


O7B7-0P77 


0 




AIR72 


07B7-RVAI 


1 




AIR7I 


OAM-I03S 


1 




AIR70 


OOni’IDlB 


1 




RT! 


ooei'ioio 


1 






oAyn^sooi 


B 






OAOI'OOIB 


b 






OWU'IOIB 


1 




AIR02 


0/iD)-U(>2S 


9 


1 


AIRU3' 


BOfB-0037 


0 


1 


AIROO 


07B7-0022 


B 


1 


AIRAS 


ttovn-aBiA 


u 




AIRBA 


OSU-ODBr 


FI 


■ 


A|UI 

AIBC 

AlOJ 


11»I“I777 


i 


AlUl 


lORO'OOBC 


a 




Mill 


lU2l-|DSIi 


3 


H 




I020>D|7B 


11 


■ j( n I 


idso-gojs 


B 


1 




1020-1001 


D 


1 




IU20-DBI3 


1 


2 




1020-0002 


1 


4 




IliOI-OBII 


9 


1 




11120-0170 


0 


b 




II12I-D&0I 


0 


2 


AIUIO 


I020-OA3Z 


b 


1 


A1UII 


IB20-0S11 


a 




A1UI2 


1620-0237 






A1UI3 

A1UH , 


^ 1020-1042 


i 


■ 


AlUU 


U20-DB07 


H 


■1 


AIUI7 


ID20-OOMI 


1 


1 


AlUID 


IU2I-0I70 


0 




AIUI9 


tn20-D077 


2 


I 


AIU3I 


1020-0066 


6 





Doscription 


Mfr 

Cods 


Mfr Part Nutribor 


NOTABSIONED 

HEOtOrnR lOK BX lOBU rc TC>-O0D/«70O 


0II2I 

Riiono 


CPIfllB 


NETUORR-RKB 9-BIP|0,OK Blin X D 
REBIBtnR 200 BX >2610 7C IRk-tgo/obUO 


inil-DOBB 


0)121 


CD201B 1 


neOtBTDII ||2K BX ,2610 72 T2k-00a/l7DB 


oiiai 


CII22B 


RCTUQRK-REO 9>MnB>DK 01111 X 0 
REBIBTQR IBK 2i( >12BU F tC>>04-IOD 


2II0D0 


IDIO-OOBB 


2060b 


C0-)/Q-T0-|6p2-B 


RCBIOTOR lOK BX >PBU FC TC>-000/»700 


0II2I 


CDiaOB 


RLDtarilR lOK BX ,2BU FC K« > 000/1700 


01)21 


C0IU3B 


REBtDtOR lOX BX ,2BU FC K»-000/1700 


0112) 


CPIII3B 


REBIBTQR 270 BX ,26U FC TU«-O0o/*AOO 


0)12) 


CI27IB 


REBIBTOR BIO BX >2BU FC TC— OOO/obOD 


0II2I 


CP3II6 


REBIOTOR tOK BX ,2BU FC TC»-000/i700 


OIIEI 


CII03B 


REBInrOR 270 BX ,2BU FC rC—000/W,00 


0)121 


CP27IB 


RFDiarnR lOK BX .2BU FC tc>-ooo/«7ao 


01)21 


C0I03S 


REBIOTOR 1DK BX >26U FC 1C— 000/1700 


0112) 


CDIDTB 


RCatttTOR lOK BX >2BU FC TC>-OD0/l7OO 


01121 


C0ID3B 


RCOICTOR 10X BX .26U FC TC>-000/l700 


DII2I 


CPID3S \ 

init-DOBB ' 


NETUaRX-REQ 9-OIMO,OK Qlln X D 


2IIOR0 


MEBIOTOR IK BX >2RU FC TC'-OOO/ibOO 


01121 


CPI028 


RCBinTDR lOK BX . 2 BU FC TC>-000/i7IO 


01121 


i:i)03B ' 


REaiOTQR tOK BX >2BI0 FC TC— 400/1700 


01121 


CPI03B 


RCBIBTCR 1B0K BX ,2BU FC IC*-000/1900 


0112) 


CIIBOB 


REBItlTno lOR BX FB« FC TC*-40O/*7OO 


eiipt 


CP 1033 


REOinTQR BAX BX ,26U FC TC—ORO/ltllO 


01121' 


CI663B 


REBIBTQR |K BX >2BU FC TC— OOO/IAOO 


01121 


2hlD2S 


REBIDTDR 0.7X BX ,26U FC TC- -400/1700 


01121 


CI07RB 


REniDTOR bQ'i BX >2610 FC TC— OOO/lbOO 


01121 


CDbRIB 


REBTOTOR IF BX >BBU FC TC— OQO/lbOD 


0)121 


C0ID2B 


REOISTOR Bb BX >2fiU FC TC— OOO/lBOO 


0)12) 


epBbOB 


REBIBTQR 8b BX iRBU FC TC— OlO/lBOO 


0112) 


CIBbOB 


REBIDTOR Bb BX >2610 FC TC— OOO/iBOO 


0)121 


CPBbOB 


REBItlTQR BA BX ,2BU FC TC— OOP/iBOO 
REBIBTQR Bb BX >2(114 FC TC— OOO/ISOO 


DII2I 


COBbOB 


01121 


CDBhOB 


REBtQTllR BA BX >2BU FC TC— 400/lBDD 


0)121 


C037>0B 


RESlQinR BA BX >2810 FC TC— OOR/IBOR 


0112) 


BD37>0B 


REElBTOR Bb BX >C6U FC TC--O00/1BO0 


01)2) 


COSbOB 


REBIBTQR Bb BX >2BU FC TC— OOO/IBOD . 


01)21 


CDBbOB 


REBIBTQR lOK BX >2BU FC TC--000/1700 


0112) 


C0IR3B 


REOtCTQR 3K 2X IBBIO F TC-Oi-lOO 


20BOb 


CO-)/B-TO-300)-C 


REBIBTQR lEK 2X >I2BU F TC-OI-IOD 


20BOb 


CO-)/l)-7O-l30R B 


RCBIBTOR 3>M,R |X >ir6U F TC-Di-lOO 


20BOA 


CO )/0-TO-3lb)-r 


RCQlQTim 2F 2X >I2BU F TC-Dl-lOO 


20B0A 


C0-I/B-IB-20OI & 


REBIBTOR lOX BX >2fiU FC TC-r400/1700 


0)121 


CDI03B 


RCeinTCR tOK BX >2BU FC TC--000/1700 


OII 2 I 


CIID3B 


REBIBinR lOK BX, >2fiU FC TC-- 0 D 0/1700 


0)12) 


CPI03S 


REBIQinR 2IB IX >12610 F TC*0i-tD0 


2060b 


,C0>l/O-IU-2ttRF 


REBIGTOR 030 BX >26U FC TC— OOO/lbOD 


0)121 


CP01IB 


REBIBTQR lOK BX >2BU FC TC— 000/1700 


0)12) 


C0ID3B 


REBIGTQK-FXB b>nx BX >2BU 


20000 


OblU-DbCB 


RCa.STUR Oh.o IX )l2BUr TC-Oi-IOD 


2050A 


CO-l/n-Tfl-OKJO-F ' 


RCBtCTOR 909 IX .I2BU F TC-Ol-lOO 


20B06 


CO )/O-T0-9Ii9R-F 


RCBIQTQR IK IX >06U F Tc-ot-tao 


20BOb 


CJ-)/B-TH-l)0)-F 


REBIOTOR 1 OTM 1% .BW F TC-0i100 


oloro 


KB4TB 


HUT AUDICHEB 
HOT ABBtCNED 

BUITCII-EL BFDT BUIHIH >6A I2BVAC FC 


1 

20400 


3)B)-I977 


TC CHTR TTU PECB BTHCliRO FDB EPCC-TRIC 


m 


CH709OAN 


1C DCimilT-TRIC TIL NAKD BUAO 2-IHF 


1* of-i.fl 


BN7M32N , 


1C IHV TTL HEX l-IHF 




RH70DBN ' 


TC HIPC 




11120-0632 


1C RISC 


2U0II0 


)D20-|0DI 


1C CAIC TTL AND QUAD 2-INI* 


0)276 


HH7009H 


tC CATE TTL EXCL-QR QUAD 2-INF 


0)296 


ONTOObN 


|C CATE TTL AND QUAD 2- INF 


IICVB 


GHTOtON 


IC IHV ITL:HEX. 


0)296 


ONTO DON 


tC CATE TTL QR QUAD 2-INF 


0I29B 


QH7032N 


IC Nice FhOD 


211000 


ID20-0633 


IC GATE HL 


01206 


SN20073 


IC CNTR QUAD 2 INPUT OECD 


QI206 


CN70ALSI623 


NOT ASSIONED 

Ic CATE TTL OECD ASVNC 


OI226'‘ 


SN67203 , 


TC BCIINTTT-TRIQ TIL HAND DUAL 0-lNF 


01293 


CN70I3N, 


IC CATC TIL HAND li'L 3-lNP 


0I29B 


ONTO) OH 


IC IHV TTL hex 


0I29S 


QH7000N , 


IC FF TTL D-TTPE FQB-CtCE-TRIC CLEAR 


0I29S 


0H7O70N 


TC CHTR TTL PECO STHClIRD PQB-EDCE-TR IC 


0I29S 


CH7090AH 



Sk,' inlrocliirHnu lo Uijj BccUon for ordi'rinK inrorttintton 
^InUicoteft lAcEory Bvlectcti value 












Table (5-Z Replaceable Ram (Continued) 



HP 5320AH99 
Replaceable Parts 



Roforotico 

Designation 




ixiwo 

XD-V’ ' 

AiMUir 

AUon 

AIXUZi 

AIXUJ7 



HP part 
Number 



is:o-8]i; 

(oai-oBir 

IO!>a-03ZO 

init-Dzas 

tliZg-D3«l 

IDla<D3ll 

iazo'iiigi 

tnaa-oBU 

(azo-Dzas 

in2B‘«3t| 

loii-tniB 

iniO‘0174 

inai-Ptag 

iazo-ot74 

ID:o-Dt74 

(UZg-BAtl 

tORB-gCM 

iita~DOS< 

kDC0-IM4 

• 7 iio-ojeo 

tSI0-D617 
tegg>g47i 
)Zig>u47J 
iego-gts47 
IZII >0547 



gs(>a-iu4 

o]ag*D64p 

ICBt-ZgZh 

icM-zgia 

DiBf-ggoB 




Description 




Mfr Part Number 



ICONTnmpOLAnDECD 
in CMC m. HAND QUAD K-tHP 
IC CATC TTL NOR QUAD Z-INA 
in CATC TTL EXCL-OR QUAD 3-IHA 
IC LCH TTL D»TTrC A^DIT 

IC LCII TTL D*TTAE A-DIT 
IC LCH TTL D-TTPE A-DIT 
IC CATC TTL NOR DUAL A>IHI* 

IC CATE TTL CXCLCR QUAD C'lHP 
IC CATC TIL EXCL'DR QUAD D<IRf 

IC LCH TTL D-TTPB 4*DIT 
IC CAIC ITL NOR DUAL A-INP 
IC INV: TTL HER 
IC INU TTL HEX 
IC IHV TTL HEX 

IC IHV TIL HEX 
RON 

IC CATC TIL OR QUAD 8-INP 

IC DCDR TTL DCD-TO-DCC A-TO-IB LINE 

IC CATC TTL HAND QUAD Z-IHP 

IC DCDR TTL LH 6CD-TO-7 -BEC 4-TO-7-LINC 
RUSE CUP 

UDCKET'tC DB'CONT DIP DIP-DLDR 
EOCRCT-IC Ifc-CONT DIR DIR-DLDR 
diii!kct-ic 16'CDHi dip DIP-BLDR 
BOCRET-IJTRP M'CONT DIP Dll' RLBR 
CtCXCT‘IC 3U-CDNT DIP DtP-CLDR 

Al hinCELLANCOUIl 

CUNNECTDR-DCL cont pin >DA •IH-DCC-DZ RND 
DTANDnrrRND .s-ihLc A-BDTHD .EB>|N>DD 
CONNECTOR -fC EDLE tB-CDHT/ROU E'ROUO 
CDNNECIDP-PC CDCC 15-COHT/ROU 2-ROUB 
RCriBTOR'IERI) OIIHQ DZ AUC LEAD DIA 



toeo-oioi 

ON7401N 

BHT4DZN 

DN740AN 

BH747BN 

aN7A7BH 

BNTA7BN 

BH7AI3N 

SN740AN 

CN74DAN 

PH747BN 

BN74Z3N 

BN740AN 

nH74nAN 

EN74g4N 

nN74a4N 

laiB^iSBi 

0H7430N 

dh;44Zan 

DH74ggN 

SN74L5Z4aN 

I30«0 

icgg-ggsv 

ipgn>gA7.r 

lzao>gA73 

icgg-DS47 

iciiB-ast>7 



D3bO>g|Z4 

ORDER IIY DECCRIPTION 

teni-ZDDb 

IEDI-ZC3B , 

aifi7>gggn 




lice InttTxluction lo Ihis Bcclion Tor onJcrinn infurmBtlon 
fBctory gulecU'd value 














HP 5326AH99 
Replaceable Parts 



Roforenco 

Doslgtiotlon 



HP PflK c rt, 
dumber tj 



0(»l-4«4r I 

6l«D>^aa42 A 
oiQi'ca^a 4 
PUI-0O7S s 

aug>os7b B 



out^aai] 

0lh«-0T4B 

OIPI'DBti 

0l&0']077 

otai-KDa? 

D|nO'<2l]S7 

PIBI-BOIS 

oigg>2D» 



«lig-« 4 in 

suo>gB7g 

0|fcg-B»77 

a|kg-«(V7 

gtng>iBa7 

aiig-gB«7 

Dt60-gfi7h 

Bj4g*3n7» 



Nitg-oisn 

Bigo>gtao 

OUI^CDII 

g|iig>302i 

dtei-pDat 

IVgB-B774 

iygj»a774 

ivgi'^UDb 

IVPi'iBog 



H0B-0B22 h 
IVgi-DDiZ b 
I7g>--Qg49 I 
tvgi'Oggo i 



Table 6-2, Replaceable Parts (Continued) 

' Description I 



Mfr Part Number 



ASKMiay, powin tuppi>y iimiit hii) 

CAPAcnog-m 48 oeijF 4 .po» javiic At 
I WAcitnp-rptt 4 Bpgijr*-BBX isypc At 

,CAPActtOP-rXD ,iur g-BBy bpvbc «» 

PABtCD IF |lECDC 0 )NOr IN Al.t IHBIPUhCNID 
CAPAcnop-ppD >iur ♦►bp» bbupc t:t» 

*ASDCB IF liCCDItD|NOT IN Att IHUrPUHEhlB 

CAI'ACltBP'FPO PIPF ►►Dk 3 PPMBC PICA PI 7 P 
CAPAClmil-rXD 7 IPPF I-B 3 IPmc AICA 
CAFACITaR-FAD 33 UFI-O 03 IBUDC tA 
CAPACtrap-FRD .PIUF l>BB)t tPPVlIC CtP 
CAPACIIOP-FFD 47 UF 4 )DD- 10 X 4 IVDC At 

CAPAIIMDP'FPB 47 UFMP 0 MP 3 4 gWDC At 
CAPAimoR-FPB igtlPUFiUO'IPR IBVPC At 
USE BRACT RFPtACEMEHr PART 
CAPACITOR-FRD IPOPUF^igPOPX IBUDC At 
uac EXACT PEPLACCACNr PAHT 

CAPACITOR •FED, UJFI-BOX 3 BUDC TA 
CAPACITOR’FRU B 8 PPF * •BPt IPgUDC CCB 
CAPACITOR-FED SOI'F »-BX 3 PPUDC HUA 
PADDED IF hECPCDiMOT IN Att IN 8 IRUAENIB 
CAPACITOR-FED 3 DPF »-DE 3 PPUDC HICA 

CAPACITOR-FED 47 ITMP 0 -IIX OBWOC Ai. 
CAPACUDR-FED 47 Urt(PB IPX CSVCC At 
CAPACITOR-FED .MIF *■ BPX SlUDC CIR 
CAPACITOR-FED .PIUF i-BOX IRPVDC CCB 
lAODCO IF NUDCDiNOr IN Att INGrRUNCHTB 

CAPACITOR-FED D.BUr ♦-BDX BPUDC CCR 
CAPACITOR-FED C.CUF l-BPX OPVDC CER 
CAPACITOR-FED BBUFI-BOX 3 BUDC TA 
CAPACITOR-FED COUFl-BOX 3 BVDC TA 
CAPACtlDR-FED BCUt'l-aPX 35 VDC TA 

DIODC-ZNR IB. IV IPX DO-IB PD<tU 
DIODC-IHR IB, tv IPX DD-ID Ppa|U 
DIDDC-PUR RCCT BPV DA BDINB 
DIODE-PVR peer BPV BA BPDND 
NOT ADBICNED , 

, NOT AOUICNCD 

DIODE -BAR IHD 34 PD AV BX PD-Bll IR>lUA 
DIODC-BNR INB 34 PD 6 V BX PD«DU )R>|I|A 
DIOOC'DUirCHINC 30 V DINA BNO D 0 - 3 B 
DiODC-BUlTCmNC 3 PV DPHA BHC DO- 3 B 



ap»i-ioo4B 

O|D 0 -BD 4 a 

DIDP-B04B 

DtAt-PB7b 

DltB-IBBA 



eit>g-BBP3 

DI60-DV4B 

l9bD3UEPaiPEAl 

tUD-3077 

BIOP-BOBV 

DIOO-SOB7 

DI0P-B03B 

0101-2033 



PIOO •1411) 
BI24EnlgPR02BIN 
OIAO BIT7 

oup-Biyp 

).7PD47AN033CI:OD 

67C047tllOB3CCOD 

OlfcP-DB7g 

PI(iP-3D7? 



OlAD-PIPn 
OlbO-OIBQ 
0100 BOPt 
BIOO-PDPI 
OIDO-PDOI 

»702-D774 

1902-0774 

ERI20 

HOIISO 



lABSAPD 

INST4PR 

1901-0040 

I90I-PP40 



I9P2-00JB 

I9I3-0A3? 

ITII-PUD 



Asri 


BIIO -0012 


ABFB 


2 l| 0 -ogOB 


A 2 tl 


9110-3017 


A 2 L 2 ' 


9100-3017 


ASt 3 


9100-3139 


Acm 


IUB 3-0363 


A 2 Q 2 


tnB 4 - 0 bI 3 


A 243 


1033-0326 


ABU 4 


IUB 4-0634 


ABon 


IDB 4 - 049 B 


A 2 Q 6 


IB 03 -O 0 I 6 


ABQ 7 


IU 33-0363 


Asao 


tDS 4 - 063 B 


A 209 


IQB 4-0492 


A 2 IIII 


inB 3 -Dfl|b 


ACQU 


1034-0633 


A 2 RI 


0012-0094 


A 2 R 2 . 


0812-0094 


A 2 RJ 


06 BI-t 0 |B 


A 2 R 4 


06 D 3 -I 0 IB 


A 2 RS 


0603-1023 


APR 6 


3603-1023 


A 2 R 7 


D 6 B 3 -bO|S 


ABRO, 


06 D 3 - 6 OIB 


ABR 9 


0690-3620 


ABRIO 


0690-3630 


A 2 RII* ' 


. 0603 - 1)245 


AERIBi 


0603 - 1 ^BB 


A 3 HI 3 


0690-3133 


A 2 RI 4 


0603-1023 


ABRI 3 


0603-1023 



DI0DE-7NR INB3B4D |7V BX PD-BU TC»»70X 
DIODC-BNR IH33B4D 17V BX PD*SU rC>«7BX 
DIODC-rU DRDO lOOV 4A 

I'UOC BA BBOV NTD |>S»E>BB VLr 
rUGC PA BfiOV HTD I.B9X.2S W 

300 AM AT D ANP PC 
300 NH AT D AhP DC 
INDUCTOR 7BUII IBX ,DDX,D7ntC 



TRANBIOTOR 

TRANDIBTOR 

TRANDIOTOR 

TRANBIOTOR 

TRANOIDIOR 

TRANDtCIOR 

TRANOIDTOR 

TRANCIOIOR 

TRANBIBTOR 

TRANSIOTOR 

trahoioior 



PD'BOU FT'SINIZ 
PD»D0U FT-BPIIIII 
PD-IU FT*BPhHB 
PO-tU pt»bihhi 
PDODIHU FT'XSPNHB 

T0-T2 'PD-3P0HU 
PD-BOU Fr-20Nlt1 
PD-BOU FT-BIhttB 
PD-380NV FT-BBOHNZ 
TO -92 PD*30PHU 

PD'BPU Fl*20hllB 



RECIDTUR 39P 3X 3U PU TC»0t-20 
RCAIBIOR 370 3X 3V PU TC»0« 20 
REDiOTOR 100 BX ,EBV FC TC>-4P0/*SP0 
REBUTOR lOP BX .BBU FC TC>'4PO/«BIO 
REBIOIDR IK BX -BBU FC TC— 400/4600 

RCOIOrOR IK BX ,29U FC TC— 4P0/*600 
REGIOTOR 600 BX i29U. FC, TC«?400/4600 ' 
RCDIItrOR 600 BX -BBU Fc' TC-^ -KOP/IOOI 
REOIDTOR too BX BU NO TC>Dt-200 
REDIOTOR too BX BU NO TC>B»-EP0 

REOtCrOR D20K BX iBBU FC TC>-DO0/«9OO 
RCOlaTOR IN BX ,C9U FC TC>-000/i900 
RCBIOTOR 4 . 64 E IX .IBQU F TC>04-|00 
RESISTOR IK OX »B3U FC TC>-40O/«6P0 
RCBIOTOR IK BX .BBU FC TCk-400/*6PP 



INS3D4D 
INB3S4D 
NBA -970-2 



9100-3017 

9100-3017 

9100-3139 

E4BN2I1I 
D44U3 
hPBOBI 
HPO UOI 
P“I3643 

1033-0016 

E4BNC-UI 

D44l>3 

NP63643 

1003-1016 



OOIB-0094 

0813-0094 

CDIOIB 

COIOIB 

CCIOBS 



CD60IB 

C06OIB 

069D-36B0 

0690-3620 



CD034D 

COlOQD 

C4-I/0-T0-464I-F 

C0II2B 

CDI03B ' 



See Introduclion lo Ihlt ocotion for otJerinu Information 
•tnokoteo factory oolecteil VolUe 
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Table 6-2> Replaceable Parts (Continued) 



Reference 

Doslgnetion 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Pari Number 


atiitb 


0490-6771 


7 


n 


HEStOtOII 3t.4K ,12 ,I20U r TC-Ot-SO 


2D IDO 


04VO-A77) 


MIH7 


0?e7>B4Bfl 


1 




NEaiaTnR i.42r |2 ,1202 r rc>>o»-iDD 


24144 


C4-l/D-tO-|L2)-)' 


ACIMII 


0470-0004 


9 




REDtOTnR 33,02 ,12 ,1202 r 'C-04-20 


20400 


047a-Uiil;b 


ABtnr 


OABO-IOBB 


7 




OEGIOtaR IK ox ,BBU 7C IC» 4OO/I400 


IU2I 


CDIOBB 


AIDIIt 


O&OI-IORO 


7 




REDtniOR )H 02 ,20U rtt TC>-40a/»4l« 


o{|2| 


CO)UOO 


itsaai 


0403-1030 


7 




REDIQTOR |R 02 ,B0U fC K>-4IO/<400 


0II2I 


COI029 


ACDEC 


06OJ-ltBD 


7 




RCOlSIOn IK 02 iBOU rc T2«-400/«400 


0112) 


' COIOBO 




OOM-4012 


1 


t 


fltSISTOnBK.1S,t3»WTC-016O ' 


oior4 


K04» 


ASRI4 


t670-44l2 


I 


) 


RCOIfilOR OK ,12 ,I2BU )' TC*0t-D0 


20400 


0470-6412 




0MS4M3 


» 


1 


nEomroti iK,i9k,i3swrc-ot.6 


01014 


Robs 


RCRCb 


0470-4342 


II 


2 


REOIEinR Ik ,12 ,|20U r TC>t,^>20 




0470-6142 ; 


A3NS7 


e|tl-|730 


7 


) 


REEIDTOR-IRHR UK 102 C 11)2-403 l-TRN 


73130 


OBERIDX 


MRIS 


B470-4362 


Q 




REOIOIOR |R ,)2 ,IB0U E 1C-D4-20 


B040D 


0470-4342 


Asm* 


OAVO-3165 


t 




REBtOTQO 4 , 44 k |2 .IPOU E rc»0»-|00 


24044 


C41/n-T0-444)-r 


A3JUS 


0707-0043 


0 


t 


, iEatDTiiii UK u UCDU r rcoD^oin 


24044 


24 •i/0-TB-))flC T 


ASII3t 


0403-2710 


4 




RESIDTOR 270 02 ,20U EC in»-400/«400 


0II2I 


CD27IO 


ABRll 


lot 1 -3100 


7 


1 


RcatariiR ,7n b 2 ,au ru TC*o«-ieo 
hor AtmiCNED 


70D4E 


DU20-I-3/4-3 


A2R34 


DOlB-0031 


D 


2 


HtmetOR ,47 02 lU EU TC*0l-70 


71437 


CU3nt-3-l2-47/)0l-J 


A»33 


0nt2-003( 


u 




REOIOTOR ,47 02 3U EU TC’OI-VO 


71417 


CU3I)-1-T2'47/|0B-3 


A3R3* 


D403-II3O 


7 




RCBIBTaR IK 02 ,BSU E2 IC»-4I0/I40I 


Will 


CRI02D 


A3«37 


ItaS-IOBD 


7 




RttllOIOR Ik 02 ,20U rc K- 4OD/I4O0 


CI)02B 


ADRIO 


OAll-tOBO 


7 




RrsioruR IK 02 ,2ou rc rc»-40i/uio 


0)121 


CD) 020 


ASUI 


ieB4'0D4B 


D 


2 


1C emVAOATOR FOCN 0-DIE E EEC 


QID40 


UECIIIC 


A2UI 


11134*1)040 


1 




1C COKCAOAIOR ERCK 0-OlE E EKC 


00040 


UEr.3)|C 


ABUI 


1021-0477 


fr 


2 


1C OE AHA CE ODIE-r EEC 


01040 


IJECJOIAC 


A2tl4 


11131-0477 


4 




1C DE AhE «E U-PIE-E EKC 


BIC49 


urcioiAc 


ABUr 


IPSO-0437 


Q 


2 


1C U RCUR 14-ptE-r 


07241 


72JEC 


ABRI'I 


21)0-0247 


0 


4 


EUQcimtDER-cuE nEE,eDB-ruoE 


20400 


2110-1247 


Aaxro 


2)10-0247 






rUUIIDLOEI-CLlP TIEEUOD-EUOE 


30400 


21 Id-0267 


A2XOI 


1200-0444 




B 


BOCKET-HOrR 3EDNT 


204 0 0 


1200-0464 


A2XQ2 

ABX07 

ABXQn 


1200-0444 

1210-0444 

)200-0444 






oncKET-Sioti i-cmir 

Ou»cr-201R 3-CDHT 
DOCKET-KOTR 3 -CONI 


20400 

20401 
20400 


1210-0444 

1201-1444 

1200-0444 


A3XQM 

^ 1 

f 

t 

1 


)2IO-0444 




1 


5nciicT-mp i-coHi 

1 

’ 1 ' 

) ‘ 1 

. 

• 

1 

• , 1 


204 0 0 

1 


|QUB*Q/i6h 

1 

i 

j ' 



5 CU ji)lro«iui;lior) to this wicllon for oritcrini? Informallon 
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Table: 6-2, Hcpiaccabic Parti (Continued) 



Reforonco 

Designation 


HP Port 
Number 


li 


Qty 


1 Description 


M 


OI33t-eOdU 


1 


m 


obciLlatod oupponr (iiniiB Oiii) 


rtlAI 


iiim-bdiii 


B 


■1 


BHyilTAL IIOClUAtDl ABttHPI.y 


R: 


aiid-l74b 


B 




•'APAcno»-r« iBiir*-iiii piwpc ta 




D t A0*'Bb76 


B 




nA)*AcnDo>F70 tiiir i-ook biopc pkr 




0141-307 t 


B 




CAPAcnoR-MD i«orr f-Bili pii^pi: i;tp 




B 1 AQ 


B 




CAPAcmiR FRO .iijr ►-P1B aoypc ctP 




dlRI-dllb 


1 


■ 


rAPAcituR-ryp b,iiijr»-io)i invpc ia 


aicb 


dlbl'IB7A 


B 


■■ 


uAPAOittiR'Fyp tiur )-m Roopc »o 


Allt7 


01 41 -407b 


4 




CAPACnOR-FRD 47PF •-P1X OOIVPC CtP 




•Ihd-BdBB 


■/ 


II 


PAPABMOR-fUa >0|IIF *111 Pit lltOOC CtR 


A4I«II 


0141-BdBO 






cAPAi:iia«-rxp tOiuF toi-pix iioupc pro 


aicii 


0I4l .231 


B 




CAPAi;irOR>FRD PBIPF I-IX llDVPC MICA 




nidt-niod 


a 




CAFACtinR-O TRMO-CtR ia>bePF ROdU PC-HIC 




•141-0221 


b 




CAPAClyni-rXD BPlPr *>IX lllPPC hICA 


E2 s , 


0lbd-3d7B 


3 


1 


CAPAciinR-FRp pair 4-ox piivoo cor •> ii 


mi 1 


• IPl~d|IIO 


b 




CAPAKirOR-V IRMR-CtR IB-biPr POIW FC hIG 




OIM-adSb 


b 


1 


CAPACnnR-FRP IdOQFF t-lix IRWPq tt» 


B1CI7 


•lbl>20BO : 


V 




cAi'Acnm-riiB ,0ii;r loo'pnx ttiupc cu 


aiciB 


2UI-B0BB 


7 




CAPACITDR-FRP >Olur 4U1-20X [•OOPC 221 


AHSI7 


dlOd-Btiib 


a 


p 


GAPACirOR>F7D bOUrt BIX livpu TA 


A4I*70 


OlOI-(l6t7 


1 




CAPAcnnR-rxD b,injr*-nx ibvpc ta 










HOT ABttlCNtl) 




IVM-0041 


1 




Piatr-UUIKHIhG liu BOHA Bhs PD-3B 






1 




PIOOC BUircHIAit 317 OlHA 2N0 PO-13 




i7(i-fltm 


7 


' 7 


pinPE-oA niG GiuioriRy 


AUTFtt 


I7l)'d04d 


1 




PIGPE GliirCHINa 317 BlhA PNH 011-33 


B3LI 


7140-1131 


3 


1 


lABIlCrii* Rr-CI|-M.D lOhll BX .BSPy^TBU 


Blip 


;i0d-l7utj 


A 


B 


CHDK UkOC DAND IHA^*eOO UMHI Hlft hllZ 


A4t«3 


VI4*-017b 


1 


P 


iHuucrm Rr-cit Ai.B i(u| ux .ibbOR.nmu 


A )L4 


7I4D-0C7A 


1 




IHBOCriW RF-til hLB ||a| IIX .ibbORtlDCLC 


Aim 


IO34-0BIB 


1 


7 


IRAMmOTOR WH n> FP*351|1U Ft-30lWI2 


A3II2 


IDB4-1PIB 


1 




1RAN3IBI0R hPN Bt PP-lniHU ry>3IOhll2 




lUBl-OOlb 


p 


3 


IRANaiOlOB FHP Ot FB*3|lhU FT-PBIHIIP 


A30I 








NOT ABtllCML'D 


A4H2 


07B7-d2Od 


1 


a 


REBIEIDR |R IX .IB3U f TG»I)4'|00 


A3P1 


1707-0211 


3 




RCUiaiDR IK IX .I2BU.F IC-OI-IOl 


A4Mb 


0LD3-I2BS 


1 




REnmni i.iR BX »EBU rc yc>-4ii/«7tt 


AlMb 


Obdl-tdlB 


1 




FiiamrnR mk bx .bbu rc tc— 4io/«7oo 




• bll4>|473 


1 


1 


RCBiorun 4.7 BX .pBU rr. tc>-4«i/ibio 




•7B7-0BII 


7 


1 


IKOtltOR B.62K IX >|23U F yc«d»-|«l 


A3R7 


•7S7-0417 


4 


1 


itninini b.oiK ix ,ibbu r ic>d>-ioo 




Bb01-47IB 


n 




iraiDini 471 bx ,pbu fc Tc»>4td/>bio 


A3* It 


IbOl'IOIS 






Hcntimm no bx .pbu fc )e>-4ii/>bii 




OMl-lOIS 






RCBIBIIIR 10 BX ,pnu rc IE--41d/»6Rl 


AJiitiik 








Nor aeoicncd 


AJPI4 


PIM-3II1 






RtaiGrOR-TRHl HR IIX C UIPE-AD) 17-IRH 


AJ>i5 


•737-02UO 






icointoR IK IX .ipbu r yc»o«-tit 


A3atb 


Obll-lllS 


» 




RCBtCinH ItR BX ,23U FC |C— 400r>701 


A.ial7 


lbl)3>tl3B 


1 




REOlBtDR ItR BX >B3U FC TC— 411/4740 




07S7-03III 






HCStGTQR IK IX .IPBU f TC>I»-|I1 


1? 


•A7n>lllb 


rji 




RcomriM 17.01 IX .ipbu r )c>ii-iii 


A'3n2d» 


0737-0274 


9 




lEBIBTUR t.PIR IX .IPBU r TC>tf-|ll 


A3HPI 


07B7-03II1 


N 




RtDIBTQR IN |X .IPBU f TC>0-IOO 




•A7I-344I 


[J 




RCSIDTOR 2IB IX ,IP3U F tC»l»-tOI 


A3U| 


I DPI -1471 


n 




tc CNIR rri. CO OECD AOTHCtinU 


A 


11121-1420 


7 


1 


1C hURR/PArA Bi:i rtl. to 2-ID-l-LIHC OUAP 




11121-1417 


1 




IC V RCMR M-BIF-P 


A3U4 


III2(-11B2 


B 


4 


1C KUR ECU ECU TO-TTU UUAD 2-INP 


AIDS 


•S13U'DtOI2 


1 


1 


1C ASPENPUy-*BV RECULATCP UIRES 


Am^ 


DBlPO-btllB 


a 




CAPUC ABCtNIUy, OOCILUATDR 


, t 


aiBO-0227 


9 


3 


CAPLE-COAK BO-Oim PVPF/FT 


; ^ . 


DU7I-00B7 


0 


1 


TUOING-HS .107-0/. 171-RCVP .tP-UAUU 


■ 1 


IB30-0024 


n 


1 


CCNNtCTOR-lr BhC Fell UNNTD SO-OMN . 


i 


tCBI-0070 


4 


1 


CONNECTOR ‘RF PNC FEH lOU-imUC-RP BO-OIIH 




1 SQy*BtB9 


3 


3 


CCNTACr-nF COHN OHC/ThClFEH CTR 




I3BI-B7B7 


D 


3 


pmillNC pr COHN RNC/TNCt FUR INIU 


1. . 


1230-176) 


a 


3 


ClEEUC-RF COHN OUR PNC/TNC 


: 


IPBI-07A4 


7 


3 


NOr-ir CONN PNC/ INC 1 CLANP NUT FOR 


1 

] 








A3 hIGCEUUANEOUB 




1300-1310 


1 


B 


BTANOOIF-RUr-ON .7B-IN-Ur, b-12TH0 


1 


I2B0-1O3S 


1 


1 


CONNECTOR-Rr ONC ll FC Bt-mO| 


1 ' 

J i 

, ' 1 ' 

' h. 


IPBI-2133 


1 




COHNCCrUR-fC CDCC |D*CQNrr'AOU 

1 



Mfr 

Code 



iMIO 

tllliUt 

Dhrnr 

oaiui 

BiHoa 

ea^tod 

hciim'd 

Bo<na 

BiMni 

BudnB 

Boani 

•)i\n 

UPBAl 

BBUfi 

BIMIIO 

BB7r<3 

BIMOt 

BliatSB 

BD4ni 

BIKIId 

Bn4DI 



Biidiid 

2040* 

Bfldiin 

BM 40 B 

BU4I1B 

•CtM 

BIMDO 

Bfl40U 

II47U 

C47l] 

aiHOi 



B4&4h 

B 4 n 46 

BMDI 

• im 
•nil 
D4Q46 
B4B4b 
‘IIIBt 

Mill 

•nat 

•Bin 

B4liU 

• UBI 

• 1121 
B 4 a 4 » 
B4B4b 
B4B4* 

B4B46 

24S4h 

• I27S 

• tP« 

t 72 B 3 

• 47U 
Ba4iid 

2II4D0 

Ba 4 UP 

BD4DI 

BU4U0 

BlldSd 

24731 

24731 

BU 41 II 

24711 



dddas 

Ba 4 D 0 

C04UI 



IV)fr Part Number 



StlJIIOAlR 

MBM'-iBin 



• BBOB 



IBdBlBlXV 
IUd"BB7l> 
d iill-in77 ' 

B|&d>dB76 

tni!P4nB)(7d}nP2 

d)lid'dB7» 

dlAD-]n7i:> 

Dlll'BBBA 

DUd-diBq 

BniBrBBirdiituvii: 

ld4124 IB/tiBpr lUfidd 

DhltFBBirilddUVIi: 

dWid >30713 

3I43B4 tB/tidir Ninao 
dWia-14B6 

didd-Bdan 

d|l>0-2IOB 

uilld-BO)b 

d|lld>Bbl7 



IVdl'iidd 

|7di-ao4a 

mi >1019 

|7dl-0d4d 

7|4d'dlSI 
VdBdd Bd/4n 
7|4d-ll7«> 
7|4d-dd7fc 

BN17d4 

2lil7d4 

lOBl-ddlb 



C4WH>Td*lddl-r 
C4>t/a-td >idd)-r 
chidb 

CBIdlB 

Od47UB 

R4 l/o-ro BWl-l 
C4 i/o-Td-Mn-r 
i:il47IB 

OdIdlB 

CbldlB 

432111 

C4>i/a~ri-iianr 

coidiB 

Cd|03B 

04 t/a>id>iooi>r 

c4*nB-td*i7BP r 
i:4-i;u-Tn-iBn'r 

C 4 nn-TD-iidi r 

C4 |/IJ-Td>B|t)B>7 

BH74L|jVIH 

IIN74L0IB0N 

7B37C 

HCIdICBt. 

IBlBU-DOddB 

BBlBD'bdl IB 
a|Bd>d227 

d07d-M27 

|CBd-d024 

tBni>lD70 

C2I2-2 
CO I0B>2 
IBBd>07bO 
Ml2b>2 



ilRDCR dV B[BCRimON 

IBBt-dOlB 

IBBI-BISB 



6-10 



S«i* Inirattucilon to Ui!» dcctlon for onJcrlmi Inrormiiiion 
•liulicoU't faL'tory tolocU'il vatua 
























Hl» 5320AH99 
ItvpIaccBblc Pnrts 



Roforonco 

Doslonotion 



HP part 
Number 





onii-iwoi) 

tU«')07T 

D|U>-OB7l> 

tMO-tOtB 

Bl4l-«lifB 

Ilftt-RtBB 

mfil-BBII 

SMtD-BBBB 

Biai-avtD 

oul-atBB 

0|M>al4I 

tMB'DBM 

l)AI-3HtB 

BlftB'tttBS 

BtU'-tlOB', 

BHB<a3ia 

BUI-4iat 

tDSa-^tB 

IlIBa-nClB 

tBB4-0Btn 

titilJ-BMD 
ttiUi'-Bna 
■r<«i-a[ B 
•aOI'BMB 
thttl'-BlBB 

H03-|niB 

oriOi-Bits 

tAlll-tlllB 

IhOl'tltlS 

BMi-rm 

ihBi'tmt) 

DABl-tOBS 

HDi uin 
DfiBl-IUBB 

ifcQ)‘luin 

<M»-|OIB 

IBOIMIBBB 

Dr^tl'DltB 

IBD3-I3IB 

UMntOiB 

aiitsi-tuBn 

(hUl-M)3B 

llbBS-IOJB 

thlt-41)B 

Bbtu-aaiB 

BBH-JJIB 

OhUl-IUBB 

■r.ni-37BB 

UABJ-B72n 

aftBl-BBBS 

iAn<inin 

pBiu-tniB 

tblil'PBIB 

DIU) UIB 
BAK-HUB 
B&ni-B7IB 
BB»>B71B 



UBPJ'tDBB 

(Q|I>0«4I 

t<»ii>Badi 

BbfU-3B47 

B/iOl-IOlS 

IDBB-IBBB 
|I12I-(BB2 
I DSD >B6BV 

mao 'BbCii 

I USB -B 1)2? 
tSBB'BDB? 
ttlBB-BBIB 
lUBfl'iaaa 
)U3B<DB74 



)4aB-Btl* 

4B4B*07DB 





Tab/o 6-1 Rcplacoabh Parts (Conliptied) 



Dosortptton 



ruNotoN BiLicTon isiniRB bbb)) 

NO)' BBtllCNCP 

CMBC)tUtt-r>D (BlPr *-BBX IBBW «ll 

cbBBCuni'rBB >iur »*bbx bbu)>c ctn 
cAP4atni-?>D BB?)fi*-Bx acBVuc kjca 

CM>Ai:i)OB~)-xu DB)’)' 4>)ix aBtUBC )in:A 






r/a>Acni)(>)'M) <iiuf *ub>bbx ibbvdc ):tii 

CBPbCIlUB-rBB 3,Jur4>BBX )BVPC TA 

CA?ACtl>l*-F») tBIBr tuo bbx xbudc cci 
CAPA tinnB~Fxi> i>3ur»>BBX tnMPC ta 
CA?AC) tO'*'r7b iDIUr.XO'BBX ISBm ct? 



CArAdiinit-rxD 

tArAOiuB-rx# 

CMbr)rn»*r»& 

CA?ACtTi)ll‘F?B 

CAPACirnB'riip 



BBBFr *>ix iBBVpc mi:A 

ABPr * Bt IBBUOr, hICA 
)Blltr K.7>aBX IBBBCC Ittx 
,BIUF •OB ‘BBX )BBVDC Cl? 
,BtUr »I|B-BIX IBBVPC CCK 



C/VACUbX-l'XP IBI*r »>BX SBBVPC h)CA 

i;A?Afiirp?-r?p )«Birr f-Bx ibbwcc i;£? 

IPAN3IBTI1? h?M Cl rC-MBHU rr»»BBhtt7 
rxAHBiBtn? HPN Pi pp'iachu rfiiiNi? 
iPAhniCTIlH NAN Bl PC*3BBhU | r<*4B)hlU 

NKBintn? BIB BX ,BBU rC Tl>-4BB/)CBB 
BCBttm)? BID BX .PM rt; TC>-4BP/«BtB 





M'liDtO? S)B BX tPCU ?C rt:>'4(B/lCBP 
nBlDt))? BIB BX iPBU FC IC--4BP/XBB 
PCBIBMIK B? BX >BBU fC rr.k>4Ba/t7BI 

pctticinp ‘JP BX .BfiU FC IC>'4BP/>BBP 
pcBiBri)? 2? ax .asu fi: ic>.- 4 Bv/» 7 bb 
pcnintu? IBP nx .bbu ft id.- 4 Jp/»bbb 
FCBIIIIII? BF BX .BBU FC |C>> 4BBF»7BB 
FCCIblD? ICP BX ,EBU ri: IC> '4BB/>BBB 

PCBltllO? RK BX .RBU FC rr.»-4BO/*7BS 
BFUlinii? IBB BX .BBU FC TC« ’4BB/XBB 
PCaiCtllB l.n? BX .BBU rc TC*-4BB/«7BB 
BCUItUa? 41B BX iBCU FR TC>-4Ba/IABB 
aCBlBtOf l.p? BX ,«BU FC TC— 4aa/*7BB 

NILOIBlIl? Ilia BX tRPU FR tCk>4Ba/IABa 

acciaiDH jpa bx .pau FR ic«'4aa/)bBa 
acainiD? i.p? bx .cau fc ic>'4BP/>7Ba 
acBipiua PB BX TC>-4aa/iaBe 

FcniBtoa iia ax .ctu fr rc^-aaB/iABa 

ataiuina i.n? bx .rbr fr ic»> 4 bb/» 7B? 
FCGIGU? l.p? BX ,CBU FR rc<*4aB/>7C« 

RCniBru? i.ox ex ,rbu fr TR»- 4Ba/»7aa 
FCOlDtll? IB? BX .aau FR IC>’'4BB/tVBa 
acuinina 43a ax .bcu fr ic>'-4aa/ii.aB 

Fcniaic? B7B BX .BBU FR tC>"4BB/>Aaa 
RCBiaiu? 33a BX .BBU FC rc><4aa/FbaB 
FCBinruF iiU? ax .can Fc ic»4aa/»7ia 

acaiEtu? i.PK BX >BBU PC ic^apa/tRaa 
atBIBlDR E.7? BX ,ECU FR )R»>4aa/«7aa 

Ftaicina B.7K BX >RBU FR 1R><40l/F7Ba 
atCIBlB? P.7? BX .BBU FC lC».4BaFl7Ba 
acaipTn? i.nx ax >bbu fc TC»> 4aa/*7aa 
pcnlatua ina bx bbu fc ic>-4La/ibBa 
ataioiRR C2 BX .Bdu fc ic-oaBa/tsaa 

ptniaiua I3B bx ,pbu fr ic»*4Ba/taBc 
aCBIClRR bib bx .bbu FC ic<-4aa/w.BB 
RCUIBII'M B7a BX .PSU FC tC» .4Ba/taBB 
axaiPTu? B7a bx .bbu fc TC>>' 4aa/tbaB 
PCPiniRH Alia BX .BBU FC )c»^4Ba/«baa 

acBiaru? i.n? bx .bbu fc TC»> 4aa/»7Ba 
licluoa? FCS ? DIFR.7? DUN ? D 
NC|Ua??.?tB D-OlFBBB.a DUN X 7 
acaiuniR 4 pp ix .leau F |C>Bi~iaa 
acaicroR i.c? bx .pbu fc Tc>>4aa/»7Ba 

IC PF tCL D-il/U PUAL 

IR FU? RCLi RCL-IU-TTl. ODAP R-IN? 

IC FF tlL 6 3-? MC-FDCC-IIIID 
IC FF TFU S J-K HEC'tPCC>lNtC 
IR WJFM/PArA'SIL IIU 11-10 l-UHE D ll'P 

IC hU??/BATA-CCl. FCL P 10-l-UhE 0-lHP 
IC ?RV? Ca UhC PC’ffl DUAP P-IHP 
IR CA1C CCL NO? nUAP 7-INP 

IC CATC ia pea cuAP p-in? 

tc CATC TIL ANDPa-lhV P-INP 
MISCElCANEOUSPAnTB 
FIN-Cav .BAB IN'CIA >RB'IN>I.B Oil. 
F?t?-PC ?D m FOUR .B»* BB-TH?HO 



li«L> liilruituRlion to this acN.'lloit roronJiftliiK Inrurmallbii 
*lRil|i“jU.‘a fnclopy voliib 







Mfr Port Numbor 



B)|.IOIl7V 

BiAB.BBFA 

bhlBCHBIUBTalUVIC? 

PHlBcniBCnBBUUtCR 

PU,p-piBb 
|Bip3iBxaaiBAP 
Mta-BBaa 
IbBblTBFBBIBAP 
aUB-PPCB I 

lll.a-1342 
ph|BFi.aajaiDiuvic? 
A|ba RBBB 
PIM-PBBB , 
aW.B.BBBB 

PNtP.ciBBiaagiuuii:? 

aiBB-4B4a 



CPIPaa 

iaii-oa4i 

inia-Bioa 

C4 I7D-TB‘«C?-F 

cpiiiRa 

hCIIRXt? 

hciaiRGi 

eN74IIIRN 

BN74at)RK 

BN74IBIAN 

NCiai64L 

NCIBIIBP 

hciaiaap 

aH74BBN 

CH7434H 



MRI'OIIA 

4B4B-B7BR 



I 



























HP 532flAH99 
Rcptaccatilo Parts 



Vablo 6’2, Rcplaccahic Parts (Continued) 



Roforonco 

Ooslgnation 


HP Part 
Numbor 


0 

D 


Qty 


Dasofiption 


Mfr 

Coda 


Mfr Part Number 


M 








DorAoomNio 






Al 








HOTAOBIONID 






Ar 








NOrAStlOMlO 






Al 

1 


OOlll-ROOA* 


0 


I 


riUQUiSC? C BOARD AIOIMBLV 07)0 


OHIO 


06}»M04( 


AUCI 


IIBI' RBAS 


) 




CARACnbO-rAB 33 u7*-BBR )IVRC 7A 


B6»J7 


l7i>l336)iJllORAt 1 


AtlCl 


IUI-3II7? 


7 




CACACnOR-RRI) ,7)Ur )-BBX IIBVCC CKH 


30400 


016011077 


Aui;s 


IIAI-4R4I 


h 




RAAACnrjN-rRB )OOOIT » BX looVDC CCD 


k .01 


PI6I-404O 


AtliU 


IUI-4I4I 


4 




CAAACrtHO-)f*D lOOIRF 4-BX IIOUPC CtR 


B04n4 


0161-4140 


AOf,' 


IIU0-CAI7 


) 


4 


CARAClICR-rOD 6>IIUP>-)BX 3BUBC ?A 


BBOaO 


PAOOOSIB'BR 


AUC4 


0U4-3B77 


1 




CAAAC)1llf-rRD >0)UI' *-aOX lOlUBC WR 


3IMOO 


OI60-J';77 , 


AUnA 


l|AI-aD77 


7 


1 


CACACITOO'FRD >OIUr )*BOX IIBVPC COR 


SIHOO 


0140-1077 ' 


Am:? 


RUIOH77 


1 




CA7AI 'tllR-rXD tolur *-30X lOOUDC CIER 


Et)4B0 


OU 0 11)77 


Aden 


RinR-Dni? 


3 


B 


CAAA ./DR-7RD 47Ur»-aiX lIVtC )A 


B0400 


0IDO-BDI7 


Aoi:? 


iiat-ant7 


3 




CA)'A*.l|l)R-R»D 47UF*-BIX IIVAC TA 


SII4D0 


0)nA*BO)7 


Anctt 


Bl<i»-J07t 


7 




CAAACtrOR’FOD .0|Ur )>3I>4 lOtVEC CtR 


30400 


0I6I-1II77 


A«t;M 


4VA4-3U77 


7 




CACACItllR-l'RD tlHir >-BOl IIIUDC CtR 


B04UO 


0140-3077 


AOCtl 


IIIII-CAI7 


) 


) 


CACACItOR tliD 4>t)ur )*IOX 3B7DC TA 


30410 


IID0-B4I7 


Am:l4 


1)41-31177 


7 




CARA’TOR-FKB (0)Ur ♦-BOX )OIUDC CtR 


E04IIO 


0161-3077 


ACC IB 


IIAR-3U77 


7 




CArAC'lliR'roD lOlur »>^ox loovoc cer 


cniiio 


0)60-31177 


AatliA 


OUB-3077 


7 




CArACiioR-FRo loiiir »-bix loouec cer 


P04UI 


0160-1077 


AOCt? 


0I4R-3U77 


7 




rARAOMJR-rOB .0)ur > 'BOX lOOVDC CIR 


30401 


0)40-31177 


AHCIB 


1141-4)07 


6 


) 


CACAOTOR-FRO lORFF 4-BPF BOOUPC CtR 


31)400 


our UQ9 


AOCIT 1 


Bt40-JU77 


7 




CARACttCR-IRP >RIUF )-BRX )PP7PC Cr.|) > 


BII400 


0)60-1077 


Alien ' 


I|04-t!bl7 


) 




CACAO TOR -FRO 4,OilF>-)OX 13VPC TA 


EDIlia 


D6IOOnT03BR 


1 AQCtl 


II4I-3B77 


7 




CAFAOTCi-rRD .QMJF l-BIX IBPVPC CtR 


PD4O0 


0)40-1077 


Aim?* 


0)41-3(177 


7 




CAFACHDR-rRD ,0)IJF »-30X IIOVRC CtR 


00400 


0160-1077 


AUCil) 


4A0 *31)77 


7 




CAFACDIlR-DD >R|lir F-BOX lOOVPC CtR 


004110 


0160-3077 1 


^nci4 

1 


0I4I-3U77 


7 




CAFACirOR-FXD »0|I1F F-BOX lOiyPC CCR 


30400 


0160-1077 


AUCII , 


I7tl-IB3B 


7 




OtOPO-EII B)C BCIIODRy 


E04BO 


1701-0313 


AUCIZ 


Iflt-OOBI 


3 




PiqOC*BUtlCI|]RC OIU BCtllA PRO P0-3B 


ca^qi 


1701-1430 


incRj 


|7I)**IBB0 


3 




PIOPr-RUITClilNi: OOU BOthA 3AS tO'lB 


B0400 


I7M-0IBI 


ACCRA 


|7(t-0S» 


? 




otopt-mi oic ECKumr 


EIHOO 


1 71 1- OS IS 


AMRO 


l7tl-0B3n 


7 




piupc-m) OIC BciiorrKr 


30400 


I70I-0B13 


aacaa , 


)7l|-tB13 


7 




D rope Ell BID BCHOmV: 


S04U0 


1711-1315 


ASCR7 


I70I-4B33 


7 




P)DPE-BI) SIC ECIIOIVRV 


30400 


1701-0333 


Am:ia 


|7I|-0B)B 


7 




Plate 01) Die acimiTRV 


304110 


I7II-0B13 1 


A«CR» ' 


I7ai-00SR. 


3 




PIODC aUUCimiC OOV BPOCA BNU PD-39 


Cl)400 


1701-0030 


AUCI 10 


IVki-OIBI 


3 




PtODF-BUirclIlRC OOU BOOhA BHA P0-3B 


304110 


ivei-oiBo 


Mf) 

1 ■ 1 


IJ».tW4| ' 






FUSED COIlNECTOn ASSY-DNC 






Am.1 1 


7UI-I7III) 


4 




ClinFC-RIOC DAMP lAAR-tOO OtUlt |DR hUZ 


13114 


1VRB00 30/40 


Ar.l.* 


V)II-)7D0 


6 




CIIORE-UtPIr RAHR ZAAX-400 DIRIO lOO Wl7 


03114 


WCiO 30/40 


ADL3 


7I0R ‘'3U 


4 




CIIORB'UIPC lAHP tCAR'tOP CliAO 11)0 hllZ 


03114 


‘AIBOO 80/40 


ADL* 


7in-t 4 


4 


) 


IRPUCrOR pr-CH-htD 47NII At ,)ISPR.B».LC 


3l)4D« 


vun*ll74 


AUL5 


7)11 •MAO 


A 




tllDRE blPC PAKB 7AA>>6aO CIIHt IDO hllZ 


03114 


UoaOD 30/41) 


AOUI 


|US3-R(3U 


B 




IOAKGIOIOR FFI|> Bt FP<-3|0hU ri*BSOWIt 


011400 


inol-lllr. 


AUttl , 


IOB4-0t7C 


B 




tPANEIBICO RfH D) FD-IllhU F)*4IIM(Z 


30400 


1034-0078 


ABU) 1 


11)34-0173 


B 




IRAhSIOIOR RPN Bt FO-BOOHU rT>60IHIIZ 


PIMOO 


ill34-007B , 


A044 , 


IIIS«*0(7E 


B 




lOAFiOIBTOR NTH Dt CD-aiOhU rt-AIIMlZ 


tB400 




Aims 1 


)U34-a073 


B 




IRAUSternO NFR 01 FP-300KU FT'AIIHIIt 


CO 400 


1034-0073 


AoeA 


)US4-0I7I 


7 




IRAhOIntllR NfN Bt i'0-3ioni> ^-aoiHiiz 


30400 


MIS4-O07I 


AURI 


0 470 -3341 


7 


I 


RtBtnrOR F|i4R IX »IBBU F TC-OI-lll 


30400 


06711-326) 


ACRB 


RAVU-7E4I 


7 


0 


RtDIBtbR )4R )X .BbU F tC-OF-lOO 


34S44 


Ci |/u r 


AdRS 


>7BT-)ait 


B 


) 


RtOininR B6>3 IX ,BU F )C>IF-)RO 


30400 


0757^1101 


AIII4 


1470-4004 


7 


e 


RtOIOTOR fi.lBt IX »IBfiU F )C>Of-||0 


31344 


C4 )/D-)0-B|B)FF 


AURB 


0470-0004 


7 




ReOlQIIIR B.IRR IX .IBSU F TC>pF-|IO 


B4B44 


C4-t/B-TO-BIOI F' 


AtRA 


047O-7CI4 


3 


) 


REElEIPR 147 IX iBBU F )C*OI -)00 


B4B46 


Cl-l/n-TD-)47R -F 


Aon? 


047I-7CB7 


B 


V 


RCDIDTOt 7>BR IX ,RBU F 1C>|F-|I« 


B4S44 


C3'l/U*ll-*7QII-f 


AURI) 


I4VB-78IC 


7 


4 


RtEIBIOR lOO IX .OBU F TC»QF>)RO 


B4B44 


Cl-i/a-TO-llOR'F 


AUR? 


0U7I-7I74 


0 


) 


RCBISIDR BI>B IX >IBU F IC>4f-|0| 


34344 


C3- l/O-fO-BIRB-F 


AURIO , 


0670-7313 


7 




RCDiOtlM too IX ,OBU F TC«DF-|Bt 


34344 


CS-l/a-Tl)>)IIR-F 


AORU ' ■ 


047U-73IB 


7 




REUIOTOR IIB IX ,OBU F )C>OI-|00 


04344 


c3*ua-io-iiapi'r 


AURIC 


BI0O-B433 


4 


) 


RCDlOHR-IRhO lOR lOX C BIOE-ADt |>|Rh 


30703 


cioiRin 


AllRiJ 


0670-7314 


7 




RdlOToo iR IX >ibu r ic-rf-ior 


B4B4t 




AUR 14 


O67a-7BOO 


7 


P 


RtUtDIDR I47R IX .OBU F TC-RF-IOP 


34S46 


Cl-)/D-tO-)473*F ' 


AI1RIB 


1670-7304 


B 


) 


REItlSrUO tPOF IX ,BBU F IC-OF-lOO 


34346 


C3-)/B-T0-)e03'F 


AORIA 


0470-7)70 


0 


) 


PcntBroB b6>i IX >ibu f re>OF-iso 


C454b 


C3' |ye«TQ>8f«|}l‘r 


ACRI7 


0470-7330 


7 


) 


PCDIUIDR BIS IX .PBU F IC-OF-IIO 


B4346 






f OtM-rSM 


0 


1 


HEstaron si.i. iiv osw f rc-ottoo 


omo 


1 


AURI'? 


0670-7341 


7 




REOtOTDR HR IX .OBU r TC-Of-140 


24B46 


C3> l/0^?0-tl02T 


AUREt 


l7i7t-3433 


7 


) 


REOIOTIIR B6.I IX ,IBBU F TC-OF-IOI 


031100 


;rnCB5*l/0 TO P4R)-F 


AORBI 


' 0470-7316 


0 


B 


RCOIBIQR Ql>| IX lOBU F tC-Of- tPk 


B4346 




AURIC , 


OeM-7E06 


0 


1 


REBI5T0R BM, )% ,06W F TC-OtlOO 


Om5 


lurai 


Acm 


ObVII-7310 


B 


) 


RCoiaroR 170 ix >obu r ic-pf-ior 


343)6 




AURI4 


1670-7300 


7 




RESIOinR I47R IX ,IBU F TC-IF-lOO 


34346 




ADREB* 


0670 7CB7 


4 


) 


REBIB10X 7.0VX IX ,OBU F ir»0F-|00 


34346 


C3 l/0-T0>7l7| F 



Sec jntnxluctiqn to thU teellon foe nttleritiK Iprormtition 
*Iml|ciilei faclory uIccUhJ value i 



6-12 



1 



I . 





HP 532BAH93 
Replaceable Parts 



Table 6-2, Replaceable Parts ^Continued) 



Referonco 

Deslgnotion 


HP Part 
Number 


DO I 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




SAIO-VeiB 


0 




OEOISTOM OKI IX .OOU f TC>I»-|I0 




C3-WB-T11-BIFI -F 


MjSt» , 


JAVD-78SI 


7 




OEmClOO ISO It >oou f ic«o»-ioo 


■7- T1 


cs-i/a-To-ui2-r 


Annio ’ 


lATt-Vasl 


7 




OCBIOtOI UK IX >IBU F rc>l»-|40 


K a 


C3-I/R-T0-U08 F 


arntav 


I6VD-7B05 


0 




RCBIalBR Bl>l IX >0BU r 1CUI-IOO 


24344 


C3 l/O-TO-BIRl-F 


AIIRH 


sbn-7i» 


7 




OCBIOTLAI IK IX ,ADU F tC«CI-|O0 


24044 


C3-I/0-TI-UOI F 


ACISI 


tbTn-7aas 


a 




KtrilQTGR BUI IX >OOU F tD*0*-IOO 


24044 


C3l/0-ln-B1BI-r 


Aiin» 


ofi»«-7at* 


h 


t 


RtniniOR 174 It ,I0U F TC«0*-|00 


24B44 


C3-I/0-T0-17I.R-F 1 


Asm 


l6tS-734« 


3 


1 


>cii:;TDa i,47k it >osu r ic>o4-ioo 


24044 


Cl-l/O-Til-1471-r 


AaR» 


SMS-73IS 


0 




RCSIBTUR Bl.l IX .03U F TC»0»-IOO 


C43U 


C3-l/B-tn-BtFl-r 


>0119 


lr>Va-7CkS 


7 




REBICTIW UK IX ,0BU f TC>0>-U0 


24344 


C3-1/0-TO 1002 F 


AOItlS 


ttATl)-72AS 


7 




KEBIGTOR UK IX ,IBU F TL*0»-U0 


24344 


c3-i/a-TO-uo2-r 


A0I17 


VAV0-7IW 


/ 


2 


RKStSIGR 17,4 IX >ISU F 1C>0»-UO 


24344 


C3-1/R-TO-I7R4 T 


AOHIO 


IMS-78S4 


7 




OKOisroe ik ix ,oou f tc»o«-uo 


24344 


C3-UB-TI-U01-F 


Acmv 


iAva-7a]A 


7 




RECIBtCR IK IX lOBU F 1C*0« 100 


24344 


Cl-IZO-rO-UOt -F 


AOIMI 


1470-7814 


7 




REOtBtOR IK IX UDU F TC-I4-U0 


24344 


C3-I7O-T0-U0I-F 




0470-7831 


I 


B 


RCBIBTCR 042 IX USU F TC*0*-|00 


24344 


C3-l/0-TD-34rP-r 




B/i7a-7ir, 


7 




REBIBTOR 17,4 IX ,0BU F tC«0*-ISO 


24346 


Cl-irO-TD-|7P4-r 




lOIO-OOUt 


l> 




Kcrunax-ocii o-Btrsoo,o Dun x 7 


2I14B0 


lOU-OODO 




t(.70-78» 


1 


1 


REGISTDR 841 IX ,S9U F TC>0«-U0 


24344 


CS-l/0-TO-24IR-r 




S67a-78&1 


B 


1 


RCatSTCI B,I|K IX ,OOU r ID'OUISO 


24B44 


C3 l/O-TO-BlIir 


AUUAA 


0M8-7843 


4 


3 


RCBIBIDR I.74K |X ,OOU F IC>0»-tl0 


El 


C4 1/0-TO-I741F 


A0R47 


1670-7841 


6 




OEDIOTOR l,7iK IX ,OOU F TC>0I-UR 


K 1 


C3 1/0-T0I74I-F 


AlIRtO 


Bb7S-7841 


4 




RGGtalCR I.7U IX ,OOU F rC>t«-US 


Hi 1 


C3-l/II-T0-l74l-r 


AniFt 


01411 0124 


3 




COKAECIOR-eCU CDNr PIN .04 -IN- BSC -GE RKD 


211400 


0341-0124 


AOTrz 


tl4l-ai24 


3 




CnNKCCIBR-BCL CDNI FIN ,04'IN-RGC-3Z RKO 


BO4B0 


0310-1184 < 


Aoiri 


0140-0124 


3 




CCM-ECIOR-GSt. CONT FIN ,04-IN-nSC 3Z RHD 


20400 


0J6Q*9U4 


AOTF4 


0340-0184 


1 




CQNNECtlM-BCL conr FIN ,04-IN-D&C-SZ RND 


BIHBI 


0340-0124 


AOTPB 


0341-0124 


3 




r.DNUECICR'GC4 CGNT Fl|4 , 04-IN BSC-3Z RHD 


Bn46B 


0340-0184 


AOTFA 


OlM-0124 


3 




CQNNCCtllt-GU. CONT FIN .04- IM-DCC-6Z RND 


204ni 


031.0-0124 


A0TP7 


0340-0124 


1 




CnNHECTCR-CCL CONT PIN ,04-IN-t-CC-SZ RND 


20400 


0340-012* 


Aom 


IRU.-04I9 


Q 


I 


1C S-DtP-P PtC 


27014 


LN3707N 


AOUS 


1084-0372 


2 


1 1 


1C hlQC 0 DIP P PRC 


2 0 401 


1024-0378 


AOUl 


io:o-o««o 


B 


1 


AMP.SCHUinTNtCQEn ’ 


80400 


IDA1 


A0U4 


1020-2000 


s 


1 


1C rr rcL d-n/b pos-eccc-tric 


20 400 


11120-2000 


A0U9 


1084-0021 


1 


I 


IC BA ANP LOU-flIAS-H-INl‘D DUAL 0-DIP-P 


0I27B 


TL072CP ' 


AQUA 


IDSO-IBI? 


4 


1 


IC CNIR ECL Dt-QUINART 


CD4nQ 




AOU7 


1021-1008 


B 




ir; XUR ECL ECl-IO-TIL OUAD o-inp 


04713 


NCUI23L 


AGUO 


lOSO-ftOn 


8 


3 


IC cate EtL OB -NOR 1PL 


04713 


hctoiosp 


AflUV 


I02I-D3II 


B 




1C LCll TIL 0-TYPC 4-RlT , 

IC CAIC TTL HAND GUAD 2-INP 


IIZ7B 


BN7473N 


AGUIB 


I0ZD-0BI4 


2 


2 


01273 


0M7484M 


AGO II 


1080-0314 


2 




IC CATC TTL Hand quad 2-INP 


01273 


EN7424N 


ABWI ’ 


I032B-4III4 


6 


1 


CADLE ASST-FRECUINCT C 


20400 


03320-40114 


AOU2 


19180 -40127 


7 


1 


CABLE AEBT-OVCRLOAD IHOICATDB 


cn40i 


03380-40127 


AOU.I 


03330-40114 


4 


2 


CABLE ASSY -EXT LINE 


204QO 


03320-40114 


Aaxm 


1810-0470 


0 


2 


caNNcciDR-GCL ennr gkt ,ri7-in-dsc-bz 


20400 


tSQQ-1473 


) 


I8oa-ao4i 


0 


I 


I'CAT BINX TU-B/ID-IT-CB 


C0400 


I80S>0041 




1201-828? 


3 


2 


DINNECIOt-SCL CONT BKT ,R33-IN-DSC-BZ 


20400 


1231-2227 




MQQ-9U6 


a 




PIN-DRV .042-lh-DIA ,23-lN-LC DTL 


20400 


M0I-DU6 




4041-0747 


2 


I 


CX|R-rC OD CRA POLVe , 042'BD-THKND 


80400 


1747 

» 


AM 

} 


{ 

! 




• 


NOr ASSIONID 

1 

r > 




i 



See intnytuetton to thi» section for onlerini; information 
*thdicatet factory selected value 
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HP532DAH99 > 
RuplacDoblo Paris 




Roforonco 

Designation 



AtOtlll 

AICRIC 

AtDMl 

AIDKIA 

AlOlllb 

AI1RI6 

Mukt? 

AltRID 

AIURIV 

AIIII2D 

A1DR2I 

AlORSa 

AtDRRl 

AltRpi 

AlRRait 

At 136 
AI0R37 
AIRRsn 
AtIRRy 
aiir.r 



AiDiri 

ainirb 

A»fl»l'l 

AIRTRA 



A(Dlt6 

AHU7* 

AlOUO 

AUU7 

A^RUIO 

AlOUtI 

AiDUie 

AtIUlI 

AlflUM 

Alouie 

AI0III6 

At«tJI7 




HP Part 
Number 



Tabh 6>2, Rcpiacoabh Parts (Corttinuod) 



Doscrlptlon 



oitiMoon 1 , »VNcntioNii(ft iiiNiice jjn) 



(tns-M30 a 

BtRt-ORDP ' - 

tUit-sibo 
, 0UI-J«7» 

• D| 60 -ja 77 

Rtai'OABt 
II6A >3344 
lliM*3l)7R 
cibD-jary 

iyw*ioj6 

tStO>BA4d 
l3«D'tB4D D 
IBII-lld40 0 

iaB4“B17l ' 7 

a6»>JJ|B 4 

ttnajiiB 4 

mil-DBSI 6 

BtDl-BIIK 6 

lim>ii«a( 6 

06ni>B03o I 

a'ltll'ttSBB 3 

I6D3-47Rn 3 

BliRl'imB 6 

Q6D3:3BEB 3 

otai-tDie 6 

otna-miB 6 

ehRl-VUB 4 

luiB-aont 6 

«6Bl-y)l9 4 

Mlt'llfO 6 

P6«l>-Blia 6 

Q6D3~EDC6 I 

OARI-PBES I 

R601(H«B I 

0(D1>B32S 3 

imo-ggao b 

RADl-Bt’BIS 3 

BAas-iaiB I 

D6g)-ig)s t 



BAgi-tABB y 

B 6 n 3 -nii 3 6 
OARl-nilD 6 
gayi-BBiB v 

0 

g'4g*a»B4 3 
036I-JIB4 3 
3363 BI34 3 
B36g-DIB4 3 

laBB-tSEO g 
lUBB-ta4f D 
iDBO-gags i 
lOBB-OOl* t 
tDSB-gQga i 

I62B>BD)7 B 
gfi3BD iigggp o 
goBi-ruj u 
‘ia3g>iB4y e 
lugg-goiB \ 

IDCa>(3B7 b 
,iaig*Bai3 3 
IDBB-gi|g3 B 
11131-0013 t 
<D30-g013 D 

I030-IB43 0 

IDCg-tBOB 3 
0fi33g-6g|t4 4 



CARACiiDi -rMi 6iJur»-aox oynn ta 
CARACitpR-riiB wuh'tigii /.uoi: ta 
cAAAcnnR'rkD ,otur tog>Bflk toau 



tm>BOk IBDUPC r.tR 




|4D0-ttli, 

4040-0740 



cAi’AcnoR-rVo lOjur i-ook Ioombc ctR 

I CAI'ACnOR-O TRMR-crR B’DPr 3B0V k-htc 
' '“-iPiipr BoovBc r.tt> 

CAi*AciTUR<r)ip i0(ijr 4-pok iggvDC cpr 

CAPACJrOR-FkD tOlUr l»Ptt ioOVDi: CBR 

DlDtP-OAR 3>|6U bk SO'7 rC«i4U lC»-i064k 

miCHKt-IC f4*CIINI’ DIP Pll'-BLCR 
BctREr-ic M-DiNr Bil> blr nUR 
qnCkCt-K M-CDNr DIP Otp-GLOR 

tRASBtorop WH nt pp*30Ohii ot»pdbhii7 

tc-400/»60n 
RCDlDniR 330 bk tOBU PC lC>*40Q/l6go 
NETHnPR.Rtb U-DIPBOO.O pim K 7 
RroiotCR nio bk ,pbu rn tc.^oo/.aoo 
NMM imk-Rcn n-BtPBoo,D udm x 7 ^ 

RCntBTPR BK Bk .BBU PC TC--400/»700 
rc--4oo/*7oo 

REBlOTtlR 4>7H bk >BBU PC TC» -400/ It 00 
SrnintSI S'® tC"-4007*60«. 

ncniaTPii bk bk >tbu re Tc»‘40o/*?oo 

SSSJB'®** Pt;»-4007*6BO 

'Ctu Pc TC. ■400/*600 

f^CDKQTQIt V^Q bX i[fbU FC Tn^*4fl^/sliAo 
MtlUDItK-liCtJ IMUrCOQpO Vm 
RtroiutDR yio Bk ,rbu rc tc— 400 / 16 OD 

RCTWnRK-PCB O-CIPSOOiO CtlH X 7 

!22l5!i!'* •p>'“ fc tc»-4do/*6oq 

RCBtnTOR BK bk ipfip PC IC*- 400/f700 
gtOICTOR 2K Bk ,pbl3 PC PC»*4gO/*7flO 
RCnibiuR BIO Bk ,RBU PC tC>-400/»Pi00 

RCBtOTCR B.BK Bk ,BBU PC IC'-40B/«700 
KtPUORK'RCU D-D)PB00,0 p|lh k 7 ' 

REbtOTIlR BiBK bk >BBU PC IC‘- 4 na/» 7 ao 
RCoioTIlll ItK Bk .BBU PC TC»>4D0/I700 
REOJOtOR lOK Bk ,P9U PC TC.- 4 qo /*700 

WIT ABBICREb 

"COlCtUR IK Bk ,BBU PC TC--40O/H.OB 
SIf 'C*-A«0/4600 

BIO Bk .BBU pc tC—40O7H.OO i 
REBtDiCR igg Ik ,gtu r TC*o*-ioq 

OUtTCM-SL BRUT HINIR |A IPSVAC PC 

cohHCCtDR-BCi. cmiT PIN . 04-11) tinc-ni riio 
*-** t)T PIN >04 -IN -POC-DB RND 
r ••''***’ >04-IH-B5C-CP RNI) 

I CONNCCIPR-BCL CQNP pin >04"|N-DGC-G7 RND 

1C RtVB tCL LINE RCVR IPL B INP 
IC bPR ITl. NON-INV lICK 
^ 1C CATC ECL NOR CU6|) p.ihp 
1£ CATE ECU NOR QUAP 8-lNP 
IC CATE ECL KOR Cl’AD P-INP 

IC PP EEL D-M/O DUAL 
1C PRDCRAK-RDN 

12 n*- 

IC SPR ITL (lON-INU Irpx 
IC CATC ECL NCR CUAD p.|HP 

IC PUkR/BATA-TEL EEL 4-TU-l-LINE TUAl 
IL CATC ECL PR-ROn TPL I 

IC CATE ECL OR-NCR TPL 
IC CATC EEL RPR RUAD 3-|N(> 

IC LCD til CDN CL^R J-DIT 

IC DCDR TIL Ls S-tO-4-LIRC DUAL 2- INI’ 

IC ClTC til LQ PR GUAD 3-lhP 

CABLE ABCChPLT, EXT LIHC 

Aid hIBEELLARClIUP 

PIN-CRV kOLR-IH-DIA ,PS-1N-lc (.Tl 
CXIR-PC BO Elk POLTC .OiS-tD-TllXRB 



(Vlfr Port Number 



oggjg-goopp 

giao-goBn 
Ring -0430 
0160 -nobb 
D||.e-iii 7 y 
0160-11177 

304374 B/nrp RPO 

DI60-PB44 

0160-3077 

oioo-itiyy 

I70B-1016 

IBDO’0B4l| 

IBOO-OBin 

IPoo’OBin 

IPB4-007I 



COITiB 

toit-oouo 

CliOIIB 

inie-oeoo 

COOOBB 

CD33EB 

C047BB 

C61I1B 

E0103B 

CblDIB 
COBllB 
CDVIIB 
loio oono 
cnviiB 

inio-ooBo 

CDBtlB 

C030BB 

CPB03B 

COBllB 

CbBPPS 

IQIO-OOUO 

CDPB3B 

CIlDlB 

cmoiB 



CRIOBB 

coBiib 

CBBIIB 

cs-i/o-To-KOR r 

3101-1876 

0360-OIB4 
0360-IIB4 
0360-0I34 
0360 -0134 

hClOQIAL 

CN74367R 

hClllOBP 

hCIOlOBP 

NCIOtOPP 

hcmiip 
IB3BQ-D000I 
7314PC 
rih74 357|) 

NCIOIOBP 

RCI0T74P 
NCIOIOBP 
NEtOIObP 
N3IOIOEP , 

V134P; 

GN74LBIBEN 

EN74LS33N 

0B33B-60II4 



1400-0116 

4040-0740 






i 






HP 532UAH0U 
Puplaccabk Paris 



Rpforonoo 

Dosfonotlcn 



Alias 

Alien 



HP Port 
Numbor 




giBt-DiH 

tlAI*9D7V 

gipt-pfti? 

DiUt>^Bt>l7 

DUI-S741 

ging'-t374 ' 

ont<3ii7t 

*l«l-107» 

, ugt.iii7f 

#IA0-3U77 

auD>p7gi 

eibg-»77 

gtai‘Rb|7 

Ding'S6i7 

oitt>on7g 

giAO'ipgg 

giti -31177 

Dig6-3B7y 

e)M-aD7? 

gibenm 



AlIRRi 


l7P|>-giJ7 


AllCRB 


1701-0177 


AUCR3 


1711-0177 


AlltR4 


1701-0177 


AllCRB 


IVPI-0177 


AltCRA 


1701-0177 


AIICR7 


17PI-0I77 


AllCRB 


ITPI-Ol'T 


AliciV 


1741-0177 


AtlCRlO 


I70I-PI77 


AlIRRlI 


IT4I-0I79 


AllCRIO 


I7PI-0I77 


AIICR13 


IVPl-OODO 


AIICRI4 


ITOS'lliOO 


AIICRIB 


1701-0040 


AltCRlA 


1701-0040 


AtUI 


ioio-oB4a 


AIIOI 


lEBB-OOOl 


Alios 


1003-0414 


AH03 


IOSB-04U 


AIIR4 


inoo-DOBi 


Altos 


lOBJ-OISO 


nil DA 




AliC7 


10B4-0071 


AIIGO 


1004-0071 


AIIRI 


ooDi-oeiB 


AlIRS 


07B7-0410 


AIIR3 


otoj-gpiB 


AIIS4 


OA01-431B 


AIIRB 


DA70-3IB1 


AUR4 


om-ostB 


AIIR7 


' 0670-3160 


At ISO 


OABl-BPIB 


AIIR7 


0070-3IBB 


AIIRIO 


DC,0]-4l|B 


AlIRtI 


1670-3104 


AllkIS 


04T0-3IBC 


AIIR13 


0OO3-IOIB 


AIIR14 


0A7I-3IB1 


AIIRIB 


06D3-I0BB 


AIIRIO 


B603-I403 


AIIRI7 


Ct00'B706 


AIIRIO 


C10I-27IB 


AMR17 , 


0601-I03B 


AlIRSD ' 


BtlO-SBOl 


AlIRSi 


cioo-eBPi 


AlllSB 


04B1-I02B 


AIIRB3 


OAOJ'IPBB 


AUIS4 


SIII'37IB 


AllRDi 


06O3-IOIB 


AlIRgb 


BII0-S7IB 


AIIR27 


067B-3IB2 , 


AIIR20 


0670-3106 


AIIRS7 


Ii70-3IE3 


AUR30 


0670-3 IBS 




Tahh 6'2, Rofjiacoable Paris (Conllnued) 



Dosorlption 






DIOITAL TO analog CONVinTIA lAKnilt tsc;) 

CAi>Acnag«F7p |gug>-iog egypc ta 
cAPACMDA r>6 tSiur ♦-goli igpvcc tts 
cAfACung-FAp i.nuri-igi 3iwec ta 
fcAl'Ai:ltug r>p fc.oiirt*igi anvbc ta 
WA aing' Fgg 3ipr I'lg* pggugc csp 

I 

cAPAaruR-ppD iDuri'igg ggyge ia 
cAPAartig-TX) ,gi ir ♦►ggi igcvpc nTA 
cAPACiiug ‘TPS .liiiF i-soT Idivcc ct» 
CAPAcnog-ryD (Ciiir ♦•BiA iitvnc rig 
CAPArMog-niB ,gujr i-ac* loovuc cEa 

CAPACiTiig-rgg 33Pr imil sggwgi: ccp 
CAPA r,llog-r>t) .BlijT IBtVDC UR 
cAPAcnog-riig 6,nua-|g* 3 #‘;bc ta 
cw'AaTiiR rLb A.iiun-ioit savdc ta 
CA pAciriig-rLD pgggpi i-gg^ igavoc cck 

RARAcuen-rAD >iiur i>sgx igovuc ckr 



capacitur-fad lOtur *-pgx ioovdc ecu 
cAPACirng >rKD tbiLr i sox {ggvgc cir 
CAPAcni)R-i>D ,otur *-ggx igg'iBC ceii 
CAPAcnoR-rPD >oiijr ^-brx igg^ge reg 

PIOtC-gumiilHB IBV BtNA 7SCPB B*' ■* 
DIOtC-PtllltlllAU |fi« aiAA 7B0PB BO-7 

piooC'EUttciiign ibu biha tbopb bo >7 

PIOBC'tUIUtllhC IBV BIPA 7B0PD BO -7 
BIOPC-BUltCillMC IBV BBHA TSBPO BO-7 

BinBC-BBlUIUKC IBV BSTA 7B'PU BO* 7 
Diosc-suneiiiNc ibu b«ma tbipb po-7 

ItlUbR’CUmillPO IBV B(PA 7BCPII Bl)>7 
DIDDI>BUIIi:i|tHi: ISO DPAA 70470 BO-7 
DtOBC-BlaiCIIINC IBM BthA 7B(P0 BO-7 

BinBC-gwBTCHiNc tsu bopa 7noPE po-7 

PIOBC BMITCIIIM! IBV OBhA 7D0PC CD -7 
BIDBt-7Hg IB0S7 A.gu BX BO-7 PB«,4U 
BIOBRigim INDS7 <..gu BX do 7 PC>>4U 
BtOCr-DUtTDItNC 3tV BO>'A SMB BU-3B 

BIOBC-EU|TCHII)i: 3^V BDhA BNE 0D-3B 

BacKcr-ic 14-coHr bip bip-blbr 

irandiotob j-rr.T it-aiAN b hocc dt 
T gANBIOtBR J-rr.T P-CHAH B-PQBC tD-|0 Dt 
TRAHEtOTOg J-rCT P-C«AH B-KOCC tO-io Ot 
, tranbibtor j-rr.T h-chan p-hocc o» 

IRAPBIDTDR pap DI PO»30BhU FT'-IBtHIIX 
NOT AODtCRCB 

IRAhCtBIDR NPH DI PD»3BgHU FT’SCBMa 
TRANCtDTOR NPN OJ PD*300HW rT"S9DHtl7 

BCBIDIOft uua BX tBBU re ie—400/IBDO' 
REBtETOB B.IIK IX >ISRV T rC«l»-|OD 
RLEIETOR BOB BX ICBU PC 1C»-40g/*AD0 
RCDtCTOR 430 BX ,SfiU fC IC>-40O/<BOO 
RCBIDTOR 3.03K IX ,ICBU r TC»0»-IBO 

RIGIBTDR 43B BX >SBU PC TC— OOC/IBBa 
RCEtCIbR 14. 7X IX .ICbU P 1C>Ol-IOD 
RCBtSTDR BOO EX .BBU PC TC>«-400/»faOO 
RtOIOTUR 3.4ER IX >ISOU F TC>g«-|00 

ReoiEiag 430 bx kssu pc TC»-4og/«6flg 

RtOIOTOR 14, 7X IX .IBBUr IC-Of-ltg 
REOIOrOlt 3.4UK |X .IDBU F TC>0»-|gO 
RCDIETOR IDB BX .COW PC TC< ’40D/IB0R 

gCEicTOR 3,034 IX .iBSu p rc>o*-.|Rg 

RCatDTBR IK EX ,BBU PC IC» 4DB7I6B0 

REUtOTOR IH BX >SBU PC TC— flOB/>VOO 
RCEICILN-ighR IK ttX C DIBC-ADJ 17>1RN 
RCBtfiTOR-TRnR IK IDX C BIDE-ABJ 17-TRN 
RCDIOTOR lOK BX ,EBU PC TC»-400/»700 
RCEIOTOfl~TRHR BOK lOX C OIBC-ADJ IT-TRN 

REEIDTDR-IRnX BOK tlX.C OIBC-ADJ I7-1RH 
RCGtaiBR IK tiX ,smi PC TC.*~4IO/HgO 
RCOIGIOR m BX ,SBU PC TC*'OOD/«fOO 
RCOIBIOR-TRMR IK IPX C BIBC-ADJ 17-TRN 
REGIBIaR log BX ,2BU PC TC>-400/tBgg 

RCOI6TOR-TRNR IK IPX C GIBE' ADI 17-TRN 
RCDICTDR 3.4BK IX ,ICBU F TCOK-IOD 
HCOtOtOR I4.7K IX .IBBU F TCoOI-lOO 
RCOIDTOR S.OSK IX ,IB9U F TC*gt-|00 
REGIGTOR 3.40K |X ,IBBU F TC>g«-IOO 



»-ggx toovDc cci> 





See Intraduction to Ihli section for oitlcrinK information 
*Inoicates factory geL.itcii value 








Mfr Port Numbor 




Bilii.ggggj 

iBpbtiAKToegpp 

gUB-JOTP 

PARnCOlplBK 

pgRccniiijBK 

giAg-0743 

IBBPiDAKVtBgBS 

giAB-in7v 

aibO-31177 

gu.D-jii7» 

giAO'JDTV 

PU.B'(!I43 
0 140-31177 
brjRflCBlD'lBP 
PsRngDiiijtK 
PIAP-IBTS 

BU0-I07V 
otto 1077 

BltD-lll7V 

0140 -3077 
0MiB-3D77 

1771-9177 
1701-0177 
1701-0177 
1701 >0177 
IVOI-0177 

1701-0177 

1701-0177 

I7PI-0I79 

1701-0177 

1701-0177 

l9Bl-Pr/7 

1701-0177 

INUS7 

IHItP*. 

I7lil-I040 

I70I-OB40 

|C0D'IB4II 

inBB-ogiii 

IOBB-I4IA 

IOBB-04IA 

lOBE-OOni 

ir-B3>opgo 



IOB4-OP7I 

IOB4-P071 

CBtSIB 

C4 l/O-TO-Blll-r 

CBBPIB 

CI>43IB 

C4-l/o-rg-joii-F 

CD4BIB 

C4-|/0-I0-I47e-F 

CB.'IOIB 

C4>t/D-T0-J4Ol-F 

CB43IB 

C4 l/n,T0-|47C-F 
C4i/o-ro-34ni'P 
CBtllB 

C4 l/O-TO-SOlt-P 
CtlllDB 

>.»,0BB 

30P7P-I-I0E 

3007r-l-tOR 

CDtOlB 

30D7P-1-B03 

3P07P-I-B0J 

CBIOSB 

CIIOBE 

3007P-I-I0B 

CDIOIB 

30D7P-I-I0P 

C4-|/a-TO-14l]|-F 

C4 I/O-TO-IATS-F 
C4-i7a-ro-ieii-F 
C4-I/B-TP-34DI-F 



I 




















AUHJII . 

Aiiny 

AUC'tD 

AIIIMI 
Al lt<R 
AIIM3 
AltKAA 

AneiD 

AMMb 
I AUM'/ 
AttKitn 
AUM» 
AllReil 

AUliBl 

AUnsa 

AHIBlt 

Ainn 




AICCII 

A)SC|S 

AISCIl 

AtBCM 

AICCIB 



I HII]*-41|B 
I17D7><)0D 
tttn-aiBA 
tAUi'tiiltB 
im-iiBi 

nai'Al B 
DikDi>pg|B 
uhti-hPiB 



njsy-gfgg 

tta^ibpn 

oAii'iBaB 

g7B7*MRt 

0KtJ-t04B 

HpJ-lOBB 

(Ull-HtB 

imt>acfis 

g'>A)'Hpn 

ugga-piBB 

g«Di>p(BB 

gr<B)>ineR 

g3Ag-g)P4 
PAtt-utpg 
gaf.g-np4 i 
g.UI>D|i4 
I iug^g|B4 

B]4g»gi>4 

lDpfc>gaBv 

inai'phtj 

laafe'Dibi 

Iiipg-Dopg 

tnpg-MBB 

IDih'<gtL, 
mag-gm 
)uai-(r» 
lopg'-iei.B 
) Dili* I KB 

i»ag>PV7fc 

nigi'ieu 

InpgMCpn 

nug'gvap 

iBig-g77i. 



gjAP-ggta 

4g4g-p74n 



og]}g-iog4i 

giAg-jo7» 

gui'iaaf 

Il6b-]I377 

oigi-JU7f 

PIAg>1079 

aUB>]D7f 

giAg'-3477 

gUI*3U77 

oiAg-iaa? 

gua>guo 

rwiD-gteo 

o»«i-o4ao 

giag-g4Co 

oigi~3a77 

OI6g<OB7A 



Tdhh 6’Z /teptaconblo I’/irl: (Conllnuod) 







Dotor)pt(on 



BtHtBIDP 43D Bk ,PtU rC 
NRB B7DR B,UP IB >IPBU 
HeS BIDR 14, 7R IS ;|BSI4 

hltBIBTOR a.IiPK IX ilPb 

Ri:arninR Dpg bx *bbu pr 
RXaio|i]R 4)g BX tunu pc 
rkbIqIm pbI Bx Ipbu pr 
NCB lntllR 4RB BX .PB4 k 
hD7 AimiliriDB 



TC»'4«g/O.M 
t tD'>g*>iitB 
r )c»gi -|gg 
Il>f4g«/*ABB 

r rt»g*-igg 

rE«>-4tg/i4Dg 
jc»-4gB/»i,gii 
Irn '4gg/tMR 
|i;'x4^«/iAaB 




JPointoR R px ,1k, ‘ 7 ii>g*'iBg 

RfcBnroii I, IX BX ,PBU rn ic« 4og/*7ig 
REuiDibR itkii IX ,{pBU r iR*gi'ig( 

PCDinitw iggg bw ,pbu pi; TK>>4Rg/iiig« 

RtUtUlHII IX BX ,BBU PC IB«-4lp/IBao 
RrUlOTDR BPB IX ,IPBU p |Rwg».|ia 

RtBltubii \i BX ,pfcQ pc |t*»4gp/”ag 
Haiut]RR>p.rB 7>Bli’ig,gi< iinh x n 
RttnujoR IP BX ,ptu PC tp»>4gopi4og 

Nraiuipi PH BX ,PBU pc tc» ' 7 |t>)iug 
RRBinibP PH BX ,ptu rc TE<> 7 g(/i||(g 
RCOIBtOR I, BP BX ,PBU pC TD»>4BC/l7go 

CUWmr.lIrt.ccL CCNI I III ,g4-IN-BBC»DP PhD 
ONT ,p4 iN.psK.Bf PHD 
coBHtttDp^na. f.uHr Hn ,g4>lli'k|:-Bp pUp 

Cumi:|l)«>ttCt P1H7 , Hh ,P 4>{|I pBc r.7 pl<p 
CRKNCRIDP ncu CUNr PIN .P4 IN-pBCtP PUB 
1C iln 4hP CP It) 77 PNB 

{c rr m. u B>npc pns-ccw. fPic 

Ic lip PJ'P tP IJUi'D I4-B)P-P rpu 
ir. OP PUP CP FO-77 PPG 

)c nnnB)))' )R)i; itc co itphp o<i4i) s-|pp 

)C op AMP OP DlMB |4>ptP-p PRO 
IC CIlP'ROTP OHUB D-MPC CIPIAL-lh 
IC Bllutp ChDO 
IC hOlTP CHOB 

IC huoip chno 

IC Blir-PBIP CBOB D-TYPE tlP|pC.|« 

IC huup chos 
IC hue IP CMOB 
IC hULIP ChQG 

IC Clip PCIP CPOD B-riPC BtPtAi.-IM 
IC BIIP-POIP ChOB 0-TYPr ,8tPIW.-IN 

All hinCECCAKCOUB 

TEPhlNAt-UIUP PPD'TUP BUCrph-hIO 
tXIR'PP Db UP PULYC >gbD-bD-IIIPNS 



A A Ii'cHANNLI. input (lEniEI »4I) 

CAPAciiW-pPD ,giur *-e4x <4ivtc ciP 
CAPACllOP-[‘PB ,||UP t-ggx IBIVDC CEP 
CAPAC|)DP>P>B ,PIUr ►•BIX IBRUDC CtP 
CAPACITDP~r>D .CIUF •►EgX iggUDC ctn 
capacitop'Ppb ,g|ur ♦-ccx (givjc cr.it 

CAPACiiop-ppp ,g|Up «.Bgx ipgupc cep 
cAPActiuR>rpp ,Diur ►•BOX ipgvpc cep 

CAPAClIflP-PXD ,glUF k-ligx IPOUPC CEP 
CAPACiiiiP-rpp .giur *-bbx udvcc ent 
cAPAciiop-rxD B,Biir *-Bgx flgvpc ceb 

CAPACiion-rPO it.aur Mzgx bpvbc cm 
CAPACITOP-PPD ADUr4-BgX bVPC TA 
CAPACIICR-PPD inupl-pgx fcUCC lA 
CAPACiiDB-ppp .giiip *-bbx tggupc ccp 
cAPACiipp-r>p ,iur t-Box bSwcc ccp 








Mfr Port Nunihor 



i:D 4MB 

C4 /B'llBIII-r 
K4 /B.|il.|l7B-|- 



CtUtK® 

C4 l/ll>It' 3u3l«r 




04 l/D'|g-MPI>B 

rpierti 

CPIBBB 

C4l/ll'|0»IIBBR-|- 

CIHC4B 

cMuub 

04 .|/D*|g-|H!lll-r 

CUIIPtV 

tIlip'lIBB 

cpilim 
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lAai-eaeB 


a 




ACBinTtie 4|7A Bk >PBU rc TC>-4gi/l7lig 


• HOI 


CI47PB 


AI8I7 


0liD]-|B19 


1 




MalBini Ilk Bk >BBU FC rc>-4g«/«7gi 


• llOt 


CPItIB 


Aiwa 


tiDA'ini 


1 




RUIIDIBP ilK Bk .PBU FC TC»'4lig/)b« 


oiloi 


CPIP3B 


AIMT 


thfli-ieiB 


1 




IPBIBTOII IIP Bk >afiU FC TC»-4ggF>7Be 


• Itot 


CBieia 


AiBine 


ieui-i«n 


1 




ICBiBtPR IBk » >PBU FC 1C*>4Bg/«bl 


oilPt 


ckioin 


AIBAII 


iiAii-iaiB 


I 


1 


PEBinro* IBK bk >bbu fc ic-'iiB/iBae 


\\\l\ 


C0IP3B 


. AIBRIO 


PtD3-ll3B 


1 




nratBiue tgit Bk >pbu rc iD< bd/47ig 


C»|D3B 


Atneu 


BliDl-pyiB 


A 




eCBtaro* b 7B ck >aBU rc icx-egg/tAoe 


tilsl 


cb7|B 

Cbp7IB 


AIB«U 


ir.u3-e7iB 


A 




irciBiPR P70 Bk >CBU rc ic*‘4ig/tAii 


AIBIlB 


lAOl-ialB 


1 




ecBtutPR Ilk Bk >aBU rc TCx-ego/iFig 


•iiai 


CPI93B 


AlWIA 


e(,n)‘iin 


1 




RcntttinR tik'bk >PBU rc ii> 4ai/»7Dg 


• 1101 


CklOlB 


Aioei? 


PMIl-IBIB 


A 


1 


kCBiatPi IBK Bk >aau fc Tcx-Aia/iDat 


•IIPI 


CP B3B 


AIBAIB 


iADi-i7aa 


a 




ktBIBICR 4>7K Bk >PfiU FC )C»4PP/I7I4 
kEttIBIQ* 4.7k Bk .RBU FC TC«-4DllA*7ai> 

ktnioibk Ilk bk .PBU rc ic— 4iOF«7gg 


•itPi 


CM70B 


AIBItf 


flAii-*7ae 


a 




'•11^* 


CP47PB 


AUlb 


itni-iiiB 


1 




COIDIb 




flWI-lllB 


1 




iCBlcTPk Ilk Bk ,PBU rc TC«-4ti/*7ei 


• 1181 


CPI933 




BADi-eapB 


h 




ICSlttTCk 4.7K Bk >PBU FC TC»*4gg/«7P0 


• IIPI 


CI47PB 




DAD)-l7aB 


i 




kEatisTok 4>7K Bk >pau rc ic-rige/iagi 


• IIPI 


CP47BB 


AiBRee 


Dbai-miB 


1 




iCDiOTCk Ilk bk .PBU Fc Tc»4geF«70i 


•ilei 


CIIDlB 


AIB»C» ^ 


eAii-e7as 


D 




icotarok a. 7k Bk >eau rc ic»-40D/»7e7 


•liai 


coP7aa 


AIWPA ' 


etini-agai 


1 




ktPiBiPk PR bk >CBU rc tc*-4gg/»7ii 


OtIOl 


cocepa 


Aitiea? 


IblU-lDgB 


3 




kcaiQioK )R bk .pBii FC TC>^4ieF«7tg 


• IIPI 


CP39PB 


Aiuean 


(MH-BIBI 


0 


1 


AEBiBTon 4 aiK .laaw tc>oiu» 


0074a 


0MO07 


A) stay 


inii-Diie 


3 




Hciuukk-kca ig*Bip hulti-valuc 


00401 


Iat9-113A 


Aieeit 


loio-giit 


3 




AEiuaik-irs la DIP nuun-UALUc 


0040) 


lOtO-OUb 


' AIBIUI \ 


inia’-UBB 


B 




AcigakkrUEO V'BtPta.ok ntm k a 




1019-IOBn 


AiBflie , 


laio-ogsa 


B 




AtUDb-icB y-otPiD>aR cim x o 


K fl 


IDI9-OOBB 


At Bin 


lim-aeBB 


B 




ACiuaik-kCB y-Btrie>gk m*K X a 


00400 


tnie-9tBa 


AiBKie 


iQia-eOBB 


B 




KiiuokR-xra 7'DiPio.gK ohh x a 


P0400 


iiiio>ooaB 


At Bin 


um-tm 


1 




kEDtBTOR Ilk Bk >PBU FC 1C»-40eF47Ce 


• IIPI 


CBI93B 


AIBA3A 


geD3>a7iB 


Ia 


■ 


ktaioiok P7P Bk ,pfiu rc Tc»-4ig/«Agi 


• llPl 


CIP71B 


AIBOI 


3111-1773 


7 


■ 


SUlini-CL 7-IA DIF-ELIBC-AUDy .(A BtUPC 


00409 


3101-1773 


AIBUI 


laag-ia&t 


A 




1C AU'TTL hOKOOTBL 


• 1070 


G074IPIN 


AIBUa 


iaai>D7gA 


A 




IC COMPtk TTU MCIP 9-m 


•78A3 


7304FC 


AIBUI 


loai-geiB 


A 




IC hUXk/BATA'ttL TIL 0'T0*l-UAC P lAP 


•4713 


ncisiPF 


AIBUI 


iaai-1177 


1 


a 


tC IkU TIL to UEk t-IAf 


•1075 


C074L0D4N 


AIBUS 


1 


4 


3 


IC PFR TTL tB HAAP CUAP BIAP 


• IKB 


CA74LB3QI4 



See introduction to this tection for orderinx tnrornietton 
Mndteate* rectory eclectcd vetuo i 
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Kcpiaccdbic Paris 



Table 6-Z Replaceable Paris (Continued) 



Roforonco 

Ooslonotion 




Aiaxust 

AISrUJB 



HP Part 
Number 


tPEP> 


OAI 


D 


iuflg> 


14* 


0 


iitto- 


ttlQ 


liipo- 


1172 


ipgg- 


latv 


|CRP> 


It 


2 


IIIBP- 


Ob 


b 


IBRD> 




1 


Migg- 


H 


0 


IBRB- 


1444 


IDBP- 


IB07 


met- 


1177 


inao- 


14211 


II12I- 


1727 


iimo- 


II7J 


meg- 


1177 


IDIO- 


ecbi 


mag- 


1017 


ippp- 


Ml 


1 


IBSI- 


1177 


itiao- 


I7BV 


mat’ 


1171 


mat- 


ICPB 


iU’RI- 


1177 


met- 


121 


1 


ipet- 


1112 


1020- 


(bIB 


iiiag > 


|3BU 


1020- 


loop 




oBieu<stti( 

mPB-Piyt 

tRIO ‘IBB? 

|R«C-gBft7 



DRUO'tBtf 

saai-obAA 

IR>D*«4EB 

IDK-IBVR 




Doscription 



JC hUW/pArA-CCl. ttL #>in*t-UNF Il-IHI* 
5 c cMn VI u tilH AoVhtiitio 

MU»R/PATA*tiCt. ItL LIHC t) IHi* 

5 c Run HU 0“i»i*c 4 'iiir 

>C SrM nu un HAND OUAP B- IHI* 

rc rr ta uc d-i»pb puB-CBtc-aio 

IC hOAP/PATA-iltU Ttu B FOH-UHE flOPO 
IB ECCR nu I'CP^TO-PCC 4 >IP-|D-UHC 
>C CHI* nu UP PIH UVHCMItD PPCi-IBCC tlUC 
JC hU>B/PAIA ii»:r. I 1 U Lo p-llM-Ullilt WlAP 

IC pri* nu UB HAHP PIIAP tt IHP 
IC CATC TIU UB HAHP UUAP P' IHP 
: IC CaiHITr>THIB TIU UB HAHP BUAP C-IPP 
IC UCtI tIU UB CBN CUEAH B-PIT 

IB CHI* nu UB PIH abtheIiro 

IC IHM TTL UB IIEH I 'IHP 

IC HPlOB 44 V 6 I 4 KI PPH 

IC CHI* TTU U PIH BToCHPI) P|)B>EPCC-TMC 

IC icii nu UB p-TTPt 4 -pir 

IB CATC nu UB HAHP BUAP R-lNP 

IB UCM nu UB CIIH CUCAB B PIT 
IB CHIP TTU UB PIH AByHClIPB 
IC nniR TTU UB U'lTPE CUAP 
IB CAIC nu UB HAHP UUAP C IHP 
IC CATC nu UB UHCU-DH UHAP R-IHP 

IC rr nu ub p-ttpc rm-cnttc-THic 

IC pUpB/OATA BCU TIU OMB-I-UIHC ll-IHP 
IC UBtl TIU U CBH CUEA* U pti 
IC HBIR nu UB P-TTPE CUAp 

I 

CAPUC ABBE H PUT. MI*>‘IP BIHi'.LC 
CAPUC ACBT RAAUC PB-CHDCT 

BBCBCI'IC RIUCDHt PIP PIP-CUB* 

BOCItCT-lp CP-CBNT PIP PIP-PUCB 

AIR HICCCUUAHCmiU 

SIAHBPTr>-|iEA I.PB-IH-UC A-SP 1 IID 
niAMDOPK'HCK ►JP 7 IK-UC 6 -JBTItO 
BDCACT-IC M-CUNT PIP PIP CUCB 
CUCVIQ BiU 7 t-IN U GUTI I. 4 S 4 -IH PIH CTB 




Mfr Part Number 






HCOilRP 

BH74UB73H 

HBQIISP 

UH74I7JH 

BH74UCJBN 

CH 74 UB 74 AH 

73RRPC 

HCIIDIP 

nH 74 UmliiAH 

SH 74 LBPTPH 

BH 74 UmDH 

nH 74 Ust«H 

BH 74 URIIRH 

nN 74 UnCB 7 H 

CHy 4 UB|V 7 H 

•lNnUBB 4 N 

Ip|a-PPB 3 

PhabU 7 AH 

mi74UB7PII 

nH74UGPDH 

DH74UESBTH 

CH/4Ua|77H 

BH7IUBI73H 

GNATUBgaH 

CH74UCCAN 

DN74UB74AH 

ncUlIRP 

74U4PC 

CH 74 UCI 73 H 

DbAIB-MI IP 

niRB- 2 l 7 A 

IPOD >IBA7 
IPPP-DC(,7 



BREE* Pr BCBCHIPIIDII 
BBBEK or BcnroipiinH 
lpgB- 04 as 

C7EEH *y bebbciptiiih 






See IntroituclUm lo ihlo (eclton for orderlnn Informallon 
•IrulIcaU!* factory wlcctcil value 
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Table 6-2, Replaceable Parts (Continued) 



Roforonco 

Doslgnotlon 


HP Port 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


At* , 


oMji-coca* 


0 


■1 


OlOBllAr AOBIMOLV,(BI|t|IB IIU) 


00418 


osoai-iOMO 


AtUI 


OIIID 


H 


■1 


CAPACtlDO-rAb SplUnVfi-IIIX 6VEC AL 


B6P07 


3002070006002 




tflt‘P*A<l 


N 




ptobC'iitinciiiiiu 307 e(hA bnu pu-io 


R 'll 


1701*0040 




1701 BOtt 


H 




oippobuncliitB 39V BorA thb bo-io 


lf]l ' >1 


1701*80411 




t'/oi-uun 


H 




pmpr-liUlTrHIHB 30V BOhA BN8 pl) 'IB 


H<Tt 1 V 


1701-0040 




tVlB-BBtf. 


a 




bink-Rt 60V 60HA tUD Ptf7 


14 * , ' 1 


|71Q>OOI6 


AlACIIt 


tVlt-«*A« 


t 




PtOPC EVttCIIIHt: 30V BOHA PH8 OB -IB 




1701 *0040 


AtACRA' 














AIACMA 


IVOt-BPA* 


t 




piam;-fiUMcimiE lov boha bhii pd-ib 


cnobo 


1701-1040 


AlADItl 


t77S B07 


7 


7 


BICBtAV MiH'ttC t UIAR ,43-11 


BlltOO 


B0nc-77BI 


AlAtSS 


tVtl>BAJ7 


7 




PtOAlAy-N'lN-BCi: |•CMAA ,43- II 


EL'JS* 


30113-7731 


AtSDGl 


tVyt'OAI? 


7 




Diiii'LAr wm-nrr. i iiiiah ,44 ii 


Eb4bo 


B0HB-77BI 


AIAHA 


|V»t-D*J7 


7 




ptHfiAr-Him-nix t-tiiAii .<3 )t > 


bUiOl 


80112*7731 


AlADGIt 


17V0-IMI7 


7 




DtltriAf-AUH-btC l-CHAO ,43>;* 


BIMBO 


9004-7781 


AlbPH 


|1»0-I1A37 






PIBl't.AV-Him-ttCi; l•CMAI( .44 II ' 


BII4Q0 


B0II2 >7781 


AtbtmR 


t»7B-IMS7 


M 




DICPtAT-mm-8EC l~EIIAb ,44>il 


CC40C 


B0nP-77Bt 


MAPtn 


IVVI-0A37 






DlCPI.Ay-Hlin*UEC I-DIAII >44 II 


Blt40* 


nODZ-7781 


AIADSV 


t770-IIAJ7 


El 




DI0I>LAV-APH ttC t CI'AH ,43-il 


EDIOO 


B0BP-7VB1 


AlACIII 


tWO-OAO* 


n 


)• 


t.tii'iAHi» Lim-iHt»iooui;D ir-BOhA-HAx 


BIMOO 


3002-4400 


AtAbQtt! 


tWO-BtOA 


II 




UD-6AHI* l.UM*lin»30«tli:p ir..apHA-HA)t 


BU4no 


3002-4400 


AtACm 


tVVO'OAOA 


n 




PtP-tAHP t,im-tNT»100lH:B tr-BlHA-KA* 


204110 


B0II2 -4400 


AIACEM 


I77B OtllA 


ra 




uo lAHi* Mm*itir»30oiiqb ir.BiHA-hAX 


211400 


30riB-44ll0 


A)A(SIS 


|V7B-#A0« 


u 




ICD-IAHA LUH-INr»300IJCb ir»BIHA-HAV 


20401 


BOOB -4400 


AIADSIA 


1770 >»t(M 


b 




UD-LAHR LVh-lHr*100UCP tr^BOHA-fAl 


20400 


BObB-4400 


AIAUSI7 


mo-ottA 


II 




t,ED I.AHr EUH-lHr-lOOIKB ir^BOHA'HAV 


BIMOO 


30112-4400 


AlADltiq 


IVVOBAtA 


b 




EED-lAhr llJH-thT-IODtJCD tr>*noHA-MAX 


911400 


3083-44110 


AtAOSIV 


IWe-OABA 


It 




EEb'EAHB UIH*IHE*30BliC|) ir-»BtHA-HAV 


20400 


BOOB •441111 


AlAOSItS 


IVyo- 0404 


n 




EED-4AHB EbM lllt.*30l|llCD ir*BDHA-HAy 


B04'lp 


BaaB-44no 


AlAUt 


lUSI Bllf. 


3 




tOAH’llBtail BHI’ 01 BDMM I'fBOHlU 


V’ n 


MP8- U3I 


AlAOZ 


IPbl-BIEb 


I 




tOAmititicii PAP bt PP'tu rT-noHii2 


■ H 


HPO-IBI 


AIASI 


|imi<n32A 


1 




tAANUininO PHI* 0 : I’DMW rt-BtpHE 


I ''II 


HI'C-IJ31 


aUqa 


lattl 03?A 


4 




ntAHoimiiii Phi* 01 PD’tu ri-ODHi)Z 




HI>«-lJBt 


AlAtS 


ttni-BIBA 


1 




TOAHCtntail PHP 01 PD-tU Pt'BIHIIZ 


Kiiil 


Hrll-im 


AIAQA 


tn&3 oacA 


3 




tllAhSIOICII PHP Ot PD*lV n>B0Hll7 


04713 


HPB-UBl 


AtA*7 


MIA] > DIPS 


3 




tPAHOlOIDO PHI* 01 PB«|U rt"BOHIU 


04713 


HI'3'U3t 


AUMI 


icBi-oarb 


4 




tPAhOII.U'll PHP 01 PD^IV rr-8IHI« 


047t3 


HI‘8-IIBI 


At AG? 


lUSI-DIBk 


a 




TPAHOtOIOR PHl* 01 PP*tW Pr«b«HIU 


0^713 


HPG ini 


AltOt* 


IUA4'14Ve 


□ 




tOhHnIBIGO HPH 01 PP-3b0hU Pr*BStPH2 


04713 


ni’03643 


AtAUIl 


I01A-04VE! 






TOANiitorD* HI’H Bl PP'lBOhU Pr»2BIHll/ 


04714 


HP3I641 


AlAQie 


iaS4-047P 


u 




tOAhSlOtOII HPH 01 Pl)»3B0hU rt-P8IPI<2 


04713 


)1l>S364'3 


AIAGI) 


tUB4-l»4« 


h 




THANO 11,140 KI’H 01 PP-lOOhU PK'BOHIIE 


04713 


HA83643 


AIADIA 


IDS4-04ta 


6 




lOAHOlDItJll HPH 01 PD»300hU M»B80HH7 


04713 


HI'B3643 


AUQIb 


lU!l4-i47S 


6 




TiiAHOIBIIlB HI’H 01 Pb*3BDHU Pl>iB3ehlU 


04713 


HP83643 




IU34>04Ve 


ti 




lOAHBtOIOII.hPH 01 PD*3BCP.U ri'BCthllZ 


04713 


N’E3643 




|IIBt>n472 


ra 




lOAHDimDII HPH 01 PD*3B0HU Pt«23D)ll|/ 


04713 


HP 113641 


AUQin 


l«64-047S 


M 




tOAhtlOMIR HPH 01 PD»lBOhU rt»BBJhll2 


o4713 


HP 01643 


AtAOtV 


11:94-0 472 


M 




mAHUIClOII HPH 01 PP«33DhU n>>23e|1lU 


04/tl 


HP0Vi41 


AIAI)29 


1004 •0472 


Q 




INAimiOIOIt HPH Bt PD*4O0nU PT«239nilI 


04714 


HP 0164 3 


AIhUSI 


> tt>94-B4V2 


Q 




tOAHOlBIOIt HPH 01 Pb*3B0HU rT-BBSHIIZ 


04713 


HPni643 


AIUI 


0Am*I7t3 




1 


OtOtOTOO 17 B» .CBU PC 1C- 400/1300 


nnta 


C»a703 


At AS* 


0Aa)-I7tB 


|!1 




lEOlOlOO 37 BX .BB>3 PC 1C— 400/4800 


Ku£l 


Cb3703 


AIASI 


06113-1709 


p 




OEOIOtUR 37 BX ,2tU PC TC--400/IB00 


OttBI 


C0370B 


At Alt 


iiiit-aati 


7 


1 


HClUUUk-llCB 7-OIHI0,0 Oim )• 0 


71637 


CEPOVCOt-lOEl 


AtAfC 


BI.JI3 toon 


h 




OCOiatOH to BX ,EBU PC 1C- 400/IBOO 


OtIBt 


CII003 


AlAlb 


StOt-3499 


t 


1 


PEOtOlUP-VAR CUHIRDL CCP B.BH BOX ICCU 


OttBI 


Ul*4C04l)Pa3BR2 


AU)7 


OADI-COIB 


7 




HEOIOIOP BO 8X ,ESV PC IC--400/IB00 


OltOI 


Ct‘2003 


A|bll 


OAOt-tOCO 


7 




PEDtnlDn tk BX .BOU PC tc— 400/4AOO 


*1121 


Cbl02B 


AI6A7 


IAD3-33Ea 


h 




OCDlOtEII 3.2P BX .BBU PC PC- 400/<700 


01121 


CbllEB 


AtAltO 


Brin]-uci9 


7 




ptOIClOP BO BX .BOU PC 1C— 400/4300 


O’tBI 


CbBOOB 


AlARtl 


OAm-toso 


9 




XES181CI4 tK BX ,EBU PC 1C--400/4600 


IIIBI 


c»io2n 


AlABt 


3tlt-2C43 


e 


t 


CUtlEII-lCL OUDHIH IlPDT BA B30VAC PC 


(•1)408 


3101-2243 


AUDb 


3101-1740 


It 


1 


6 UltCll-Pb EPBT P.OH ,OPA CO VAC 


20400 


3101-1740 










Alb HtOCElLAHEOUC 








tciio-Diiin 


7 


7 


' BCCPCl-tC 14-CGHl bIP blP Olbb 


20400 


1000-0610 




I29I-D6BD 


0 


1 


COKNPCtOP-OOt. C0.7P PIN 1,14-hH-btSC-M OQ 


B04DO 


IBSl-1600 




ICbfbCDC' 


t 


I 


CONNECIOO-PC CCtC PA-CCHT/nOU C-RDUB 


>0400 


ibBl-ZBDB 




5DOI-OIBA 


6 


1 


CDHIACI, PC 


20400 


BOOl-OlBb 




aooi-otb7 


7 


1 


OPRINC, PC 


20400 


BOIt'0137 


t 


0041-6740 


B 


1 


IHOULAIOR, HALC 


SOAUB 


3040-6V4I1 




8040-6747 


9 


1 


INEVEAICR, FEHALC 


20400 


3040-6747 




00010-20017 


7 


1 


DPACER, LEB, OINULE 




oneoi-BDot7 




08320-20082 


7 


B 


EPAtIR, OTAHOOFP 


■TulLfl 


DUBn-BOBOB 




08320-40001 


u 


1 


nr ACER, EEC, LCHC 


2040* 


Qr/3Ba-40(ii 




3t30-047D 


0 


1 


RHAll A IHOEX AGCEHELy I.CbB BIRUT C1R 


20400 


1130-0470 


, 1 


3tio-oaoo 


8 


t 


OIIAPI b IHbEX AOOEHBU 1.B6B STRUt CIR 


20400 


3130 1300 



b'cii jntro<luct!on to thl» suction for ortJurlnK inrurnmtiott 
*tnulcal«s I'sctory suluctud value 
























HP 5320AH99 
l^cplaccnblc Ports 



Rofaronco 

Doslgnotlon 



HP Part 
Numbor 





At?CSD 

^(VCI7 

M1WM 

M4Clte 

Aiumi 
AIVOM 
Al7C«ltl I 



A(»JI 
AITJd 
AlW) ^ 
A»yi4 






at»i.«oou 

llUO *II|IA 

iiA0-ia»y 

B|A0»3HT» 

DUa-jnjy 
oi6g>iQ77 
(.IP0-I74A 
OtOD'l74A 
At AI-JA7I 

l7tl-gOA9 I 

IVAI-QOM 

lySl-OOAD 

tfM->gg4o 

|ygi>gggo 

)7ii-gggg 
lTDi>-goAg 
rnt-nCAg 
ivgi ggAs 
' i9o(>geA0 

ivgi-go4g 

tVAl-ggAi 

I7l4>gi4g 

M7S<g4|3 

lvva>D4b& 

tBSl-PDlA 

icno'iui 

|l?Sl-(A(>A 

VCbB'MAl 

miD'JQtb 

Bt.U3-|g IS 
PA»'-tgiB 
gAII3-l03B 
g>jui-i03s 

t'^3‘l03S 

aADl->l03s 

g(.u3>|g3S 

tltiB3>|B3B 

eAUS’-Dgas 

lltl3*tl)S 

gLDl-IBBB 

0f)flS>t37IB 

gAD3-B7tB 

q6t3-tBaB 

gAS3>ADlB 
DABI-IBIS 
gAn3'33ts 
Dr>g3-33|B : 
(A03-IBP0 

Ub 3 -BABB 
AAU3-An|B 
BIBB-33U 
gAAQ-aOBB 
Abio-ngy? 

aiAI-lBVA 

3igi-t07A 

3I0UI3I3 

aioMBse 



3tll>IB76 

3I0M3I3 

SIOI^IBVA 

D3A0-BIBA 

tOil'IABC 



BBase-ggADA 





wm 



Ti^blo 6-2, Replaceable Paris (Continued) 



Dosorlption 



NOrAlllQNfD 
NOT AAAIONlD 

I AWITCN AABIWBLy tAKNIIB tH«| 

CAfACtTOA-FliD ABNTI BOX bUUt; ,A 
KAI'AClTllA'rip ,Amr f-BtX IIAWDC CCA 
CAi>Ac[taA>r)iD »0Mr >>iigx igtuct: tb 
nAFACMOA-rilp lAtUF »*CCX ItAV&C CCA 

CAPActioA-rSn .a»ijf •►pax (oevne cb 

CAJAClipA-TAp ,g»ur i.pAX iiov|.3 uc« gn4B« 

CAI<ACItl)A4Sll .Bifir * -BOX {SAVbC cb B04DO 

CAPACUOA-rXD ISUFI-IAX pgvpC lA J(|BA7 

, C«’ACMnA-rXB UPFl'IOX BBVee TA B6CD9 

CAPACUOA-rXD Itir ♦-PAX BAMPC CM PIHlIt 

PlnRC RUIICHINC 3 AV BDHA PNO BO> 3 B PAlqg 

PIODMGUnuilNo ;igu sgilA PNB Cn- 3 B (D 4 BD 

PlOCC-’AWIlniINC 3 AV BONA BHU PQ- 3 B 
PIOOt’AUItCDIhB 3 AV BAhA CHI PD- 3 B 

P)ligc-BU|TCI|INC: 3AV BAAA PNt) PII-3S 
DtUDC'AUITCHINC 3AV BCKA CHO tO^-SB 
PtnpC‘<gUITCHtNU 3B4> bana snp pd-sb 
blopc-r.uiutnNs bbv.boha cnb go-xb 

DtUGE'EUtTCMINC 3AV BAHA PN'3 PO-3B 
BIUAC>AU)TCM)hB 300 SAHA CNB Gn-3B 

ptuAe-BunctjiNi: xov baha pnu pn-as 
PIOGt-BMlTCHJMS 3AO pOHA PNS BD-3B 

ItP-LAKA lUH-!KT»DOeUCP ir»3AhA'^HAX 
ItP-lAhr CUH-INT-nOOUCP >r*P“HA'HAX 

CONNCCTO»'AC EDCe lA-CONr/POU e>AQUU 
cpHurnPA-pr PMC rcH pcl-Iioue-ha ba niui 

CONNCCtOA-fC CGBC IP CDHT/AIIU S-AOUS 
COHHtCTDA'itr PKC fth CU.-I(01C BA'OHH 

ACsiuing-uAH u/nu iaa pax un epbi-nd 
AC ntniPR lAK BX ibBU rc Ti:»>Mg/l7AD 
ACAlOtag |DX BX ,esu rc TCa-AAO/lPCA 
ACUtETPA IDk BX .CPU PC TC- -AaO/^TAg 
Ar.AtpTOA lOK BX ,PBU AC TC»“400/*7g0 

ACOUtnA lAA BX >DBU FC rC«'A00/»7A0 
RCBIarPA lAK BX ,BBU FC ID<-40A/|7gA 
ACnSOlPA lAX BX .PBU FC TC»-4AA/)bA 
ACBIBIOA lOA BX .XflU FC TC»-4gAF*7AA 
ACDIBTCA M BX >CBU FC TC» MOO/»7gO 

ACetOTUA lOK BX ,PBU FC rC»40A/)7bb 
ACBlaiDA I.BK BX ,BB« FC 1C— 4B0/>7BA 
ACDIBIDA P7A BX ,PBU FC TC— AAO/lAOO 
ACBIEIOA P70 BX ,PBU FC IC-^APDFIADg 
ACOIBTOA l.BF BX ,ABU FC TC— 400/»70g 

lEBiaiPA tag BX .ecu fc tcx-ada/iaod 

.AEBiatPA I.BK BX >EBU FC rC«>4Ag/t7A0 
ACBID1DA 330 BX tCBU FC rCB-AAO/IAOO 
ACBiatOI 3Jg BX .BBU FC TC— ABA/tbAO 
ACPIBTBA I.BK BX .CfiU FC 1C*-40P/>700 

ACUIBIUA PK BX ,*BU FC lC''-«gOF*70A 
ACDIBTUR ABO BX tCBU FC rC>-400/«tOO 
AEBteruA-VAA W/GU lAX SAX LtN BFBT'Ntl 
ACDIQTOA 37K BX >IBBU CC K— Atb/IPTB 
AEOIBIOA 37K BX ,|BBU CC TC— Abb/»P7B 

tllltCH CL PrPT HIHTA lA IPBVAC FC 
Euncil-BL PFDF HlNTK lA IPBVAC FC 
6WITCH-BL, DP3T^N$ MINTB .BA ISBVAO PC 
BWITCH.6L, OPOT'NB MtNTR I A laBVAOOC PC 
N07A5SIONED 

fiimclI-BL PPPT HIHTA lA tPBVAC FC 
6WITCH.8L, OP3T>NS MINTR .BA IJBVAO PC 
EHIICH-BL PPPT HIHTA |A IPBVAC FC 

CONHCCTOA-BCL CONT PIN . gA-IN-PEC- 02 AHP 

1C ALIA ECL rCL'TO-TU. SOAP 2-|Hl» 

Alf htCClUAHEOOB 

BTAHCOFF, IEP» GMOAT 



Set* jntroduclion to this oection for onJerinu liirormutfon 
*lnuii'ateA factory AelecleiJ value 



Mfr Part Numbor 



00311.10030 

IBAbAOEKOAOAlip 

tlA0>3ll7V 

3100-31177 

0|EO-3n77 



IEAl-31177 

iE0-3U77 



tBAPIBEKVOROPP 

IBOPIBEAVAPOPP 

ttEa-3470 

1701*0040 

701-0040 

iVOI-0040 

1701-1040 

1701*0040 

1701-0040 
1711 >0040 
lVOI-0040 
1701-0040 
1701-0040 

1701 >0040 
t70|-0040 
1701-0040 

nOltP-47114 

B0DP-47n4 

IPBI-PI34 
IEB0-II63 
IBBI-lbPh 
taBO-l IA3 

UAII4r.lBEO|03H 

CII03B 

CPI03B 

CIID3S 

CRI03B 


















1 



I IP 532J3AH99 
Kcpiaccabic Paris 



Tabh 6-2, Rcptacenblo Parts (Continued) 



Roforonco 

Doilgnatlon 


E933QI 

12 




Qty 


Dosofiptlop 


Mfr 

Codo 


Mfr Part Number 








■ 


CMAItllRAtlT* 






Dl 


(VBS'isit'; 


7 


H 


r All AHU CONI 90L hO0lJl.C ABUrhBI.Y 


BD4D9 


9709-IR0V 




RUI-Utll 


fl 


1 


fllOC lA 3B0U Nib I.IBAiBS UL 
rbllK RA R90U Nil. I iBBliiRB Uu 




313191 


rl 


BjlO.gttS 


V 






313993 




anomun 


9 


n 


rUBCIIOLOCR-tAIR rUOT 39A 399 U IILAICC 




3IID419C4 




tno-oMs 


0 


rUStNOLDCI) CAR tAIR ROOT B9A 399U UL/ltC 




BllOUUt 


1 


Bna-sMo 


3 


■1 


NRriiiKbiN crnronchmicx Huri i/b-bo 




BlIUUUS 


IS 


Vlb»-S?ID 


9 


H 


riLltH'LihC CCC-RB-UANB 


30409 


71J9-3V19 


q» 

na 


t.|4t<P7SS 


6 




IH0ULAIO9-XOT9 lARlOH 
INSULATOR >95111 MAIOM 


BS4UD 


9149 >9760 


014D>t7SB 


6 




011409 


1349-976B 


«7 


IJ4l-a7U 


6 




|N0ULAIO«-9OI7i9AflOH 


D94II0 


934l-97bB 


an 


PJ40-mB 


h 




INBULAIDR >91110 RARIDN 


DIMU9 


9340 >9760 


on 




6 




|NGULATOa-95TO RARTON 


BS400 


0341 >9760 






3 


1 


cutuit-bL bfpr rid i>ba cbiuac iai;ii'i.uc 


PU409 


3II|>I334 


M , 


VIII-PSIO 


7 


1 


|OAHOrO9HC0-RnUKK 1IB/R39U 40-449113 


rU40l 


7199-3639 


Ul 


BIRt-|37D 


) 


I 


CAtiC A95Y lUAUB 3-CNtCT ICO 'JRT 


30409 


0110-1370 


uc 


ObllO-AtlRb 


y 


1 


CAILC AY-tX? OCr IN 


00409 


gn»a-bOiBA 










HIBCILUNlOUt RAflTO 








SlUC'tSM 


0 


3 


BRACeX-OHD .IOa-tN-I.C .|0>IN-tb 


mil 


ORDER py DCt'.CRIRTinN 




IClt>(S47 


7 


6 


LUCK -DUAL INLlNi: RKC IB 100 14 PIN 


■1? . > m 


IB99>0b47 




IbBI-taUB 


1 




CUNHCCIOO-Or 9NC FtN BBL-IIOLC-RO flO>DlM 




IBBI-IIDI 




l3fS>t4l6 


0 




FAStIN(R>CAKri OIRIOC RL lb CA B1L| l>09 


K 1 


1370-9416 




MOI>DBfat 


II 


■1 


CL-Btl-LIO-NIO .RbB>DIA »37a-WD ROlYP 


■n . i ■ 


1409-1969 




CIV0>0B|6 


n 


■1 


UABIICR-LK INTL T 3/0 IN ,377-tN*IO 


30490 


3179-0916 




4D4I-I3M 




1 


PANEL, RLABTIC 


10409 


4040 1314 


' 




1 




COVER AttlNtLIFRONr 


BOlll 


7|9|>0470 




7IDI>I>47U 


3 




HAhE RLAIC, rilDNI 


B94UI 


7IPI-6479 

DI30-063D 




atBO-BBlI 


3 


■1 


CAHt ABOY 


30499 




Bfl4l-7ei6 


B 


3 


ttA5lir.O, HANDLE 
root, REAR 


B04DD 


BO 41 -721 6 ; 


I 


Ba4ii^7rBi 


3 


4 


3'I409 


B940-7B3I 




aD4l>73B4 


a 


3 


handle adapter 


30409 


BI49-7334 




ait!0-iM7a 


7 


3 


CARLE AOBY 


30401 


0I39'3I76 




gi)3»-ioo«i 


4 


3 


VRACKEI, ROOHr 


M4II0 


01J3U-10093 




iB?cii'««tn 


4 


1 


tllULO, IREUUCNCY C 


30409 


0933D-009II 










NOT!'. 














Illi: fUaUl-XCT C SHIELD MAY DR MAY NOT RE 
iHCLllitb IN ALL INCTRUMCHin. 








DBlBS-SOdV* 


7 


1 


PLATE, COVER, ABCIT 


39409 


ini3«'DII|4 




BBIBS-Iaoiv 


9 


1 


PAWL, REAR 

RRACKCT, fan . 


30401 


19I3D-9I0I7 




OMBO-tpal* 


3 


1 


39409 


IBIBO-OlllV 




CS3Ea>0tBIII 


B 


1 


HANDLE, FRONT 


■ iH ■ 


09I35>|I939 




DBSiB'isaei 


6 


1 


COVER, TOR 


BT 14 V 


IBI30-DOISI 




tB3Sn >09(33 


7 


» 


CDWR, Dor TOM 


ill 


09330 >9mD 




SB12B-B03I3 


7 


1 


panel, OTCPLAY > 


B0400 


I91f0-Bl3|3 




IS33U-B03I7 


4 


t 


PANEL, TRONT 


30401 


993B0-B9317 




«a32S-BBBB) 


0 




1HUNI RCRCU 


BS4II9 


I9I39-3DB33 




(B33a-SGIIS 


a 




CARLE ASSENDLY, OCCILLATOO 


30409 


0B33D-69IIB 




gBJ»-630lk 


7 


■1 


HOARD ASOENDLY, EXTENDER 


35409 


IB110-6BII6 




I63BO>^VOIM 


1 


■i 


manWl, dperatino and service 

RoaXLET, OREXATINC 


30409 


99330 >79061 




gsiai-vaBOl 


0 


1 


3 0 499 


90330-70941 




MSg>l34S 


ni 




TILT STAND BCT 


30419 


I460-I34B 




Bvag-gggt 


III 




HUTi>l«9-0PL“C«AN 3/0-33-THD ,974-IN-TtRl 


91919 


IWtER or DCOCRimON 




gs7g>i3Bi 


u 


HI 


hUT-ErELY 10/33 33-TIIO ,1 -IN-THk .B63-UD 


99999 


CR3ER DT DEOrRIPTIDH 




B37l-|gDB 


H 




9N09-RACC-PTR 3/0 ICK ,)3a-|N-tD 


30401 


0371-IICB 




1370-1177 


I'l 




9liO»>IA9C>RTR I/D JCX tlBB-IN-ID 


30499 


9.T79-I9V7 


I 


1371 -BVtS 


|'>1 




RNOD PASC RTR AND RAR |/C ICK ,BB-IN-ID 


B04DI 


9379 >3774 




3igt-10C| 


n 


1 


CAP-rUUlEUTTON RLACX) ,B-IN DIA| >|BB-IN 


30499 


3191-9601 




7131-9644 


t 


» 


' label, NARNINC , 


B5400 


7131-1644 




7133-9177 


c 


1 


hamcplatc, rear 


30409 


7133-0977 


r 


6931-8091 


4 


1 


FRANC, FROHY, FULL 


B94QI 


BIDI-ROOT 




B93I-OBIB 


0 


t 


franc, rear 


3D4DI 


B129-0DI3 




B03I-BU3I 


0 


3 


bide struts 


39409 


B03I-OOII 




B949 >7391 


B 


4 


FOOTIOTANDAXDI 


SD49I 


B940-7S91 




0949-7393 


7 


1 


IRlh, TOP ' 


B54DI 


B941 7313 




10330-99991 


e 


1 


lAACXCr, MAIN 


20409 


I93BS-09I9I 




903:0-19013 


3 


3 


CRACKtr, CORNER, 

TERNINAL>5LER U)b RL-MTC FDR-93/O-CER 


30400 


16130-09903 




9369-1170 


B 


1 


S04II 


0360-1171 




B3BI-BI333 


7 




1 


80400 

I 


BUD -31333 



6-23 



See inlroilu'clion ti> thU u'ctlon for onlvtitiK inrormatton 
*lndlcittj>t ractur> tvIvcU*!] value i 



























HP 5320AH9!) 
|{ct)|[)coal]|i> Ptirls 



i 



J'lilih 6-3, Manuhcturor Cot/t* Uii 



MFR. NO. 


MANUfACTURIR NAME 


ADDRESS 


ZIP CODE 


50545 


N|p|)ott Electric Company 


Tokyo 




OOOOQ 


Any SalWactory Supplier 






01121 


Al|en-Ur.ul|ey Co, 


Milwaukee, Wl 


53204 


01205 


T«)<as Irutr. Inc, Semicoinl. Cmpm, DIv, 


D,dlas, TX 


7C222 


02111 


Spcctrol Electronics Corp, 


city of lnd„ CA 


91745 


02114 


Ecrrokcube Corp, ' 


Saugerlles, NV 


12477 


03500 


GE Co, Semiconductor Prod, Dept, 


Auburn, NV 


13201 


OJUOO 


k D 1 Pyrofllm Corp. ' 


Whippany, NJ 


07901 


04713 


Motorola Semiconductor Products 


Phoenla, A7. 


05000 


072G3 


Fairchild Semiconductor DIv, 


Mountain View, CA 


94042 


19701 


MEPCO/Elecira Corp, 


Mineral Wells, TX 


76067 


20932 


EMCON DIv ITW, 


San Diego, CA 


92129 


24046 


Transliron Electronic Corp, i 


Wakefield, MA 


01000 


24546 


Corning Glass Works lUradfordi 


Bradford, PA 


16701 


24931 


Specialty Connector Co,, Inc, 


Greenwood, IN 


46227 


2500U 


Siemens Corp, 


•selln, N| 


00010 


27014 


National Semiconductor Corp, 


Sonii) CA 


95pS1 


2U4UO 


Hewleu-Packard Co. Corporate Hq, 


Palo Alto, CA 


94304 


,29907 


Omega Engineering Inc. 


Stamford, CT 


06907 


3L5B5 


RCA Corp, Solid Stale D|v, 


Summerville, N| 




30903 


MEPCO/Elecira Corp, 


San Diego, CA 


92121 


32997 


Bourns lnr„ Trimpol Prod, DIv, 


Riberside, CA 


92507 


34335 


Advanced Micro Devices Inc, 


Sunnyvale, CA 


94006 


51642 


Centro Engineering Inc, 


State College, CA 


16001 


52763 


Steitncr Electronics Inc, 


Chattanooga, TN 


13035 


56209 


Sprague Electric Co. 


North Adams, MA 


0124/ 


72136 


Electro Motive Corp, ' 


Florence, SC 


06226 


73130 


Beckman Instruments Inc,, hellpoi DIv, 


Fullerton, CA 


92634 


75042 


TRW Inc. Philadelphia DIv, 


Philadelphia, PA 


19100 


75915 


Lltlclfuse, Inc, 


Des Plaines, IL 


6P016 


04411 


TRW Capacitor DIv, 


Ogallala, NE 


69153 


91637 


Dale Electronics Inc. 


Columbus, N£ 


60601 



I 



6-24 




HP SJiBAIIW 
Manual ChanKci 



SECTION VII 
MANUAL CHANGES 



7-1. INTRODUCTION 

I 

,7-2. This section contains Information for adapting this manual to Instruments wl»h serial 
prefixes other than that listed on the title'page. This manual appllus directly to Instruments with 
serial prefix numbers listed on the title page. Refer to Section I for additional Important 
Information about serial number coverage. ' 

7-3. MANUAL CHANGES 

7-4. Instruments having serial number prefixes highter than those listed on the title ; age of this 
manual are covered with a "Manual Changes" sheet Included with this manual,. If this change 
sheet Is missing, the Information can be supplied by any Hewlett-Packard Sales and Service Office 
listed at the back of this manual, 

7-5, If your Instrument's serial number prefix is lower than that listed on the title page of this 
manual, this manual must be modified to correctly apply to your instrument. To determine which 
changes must be made to this manual, locate your Instrument's serial number prefix In Table 7-7 
and make the Indicated changes. 



Table 7-1, Manual Backdating 



IF YOUR . 320A HAS SERIAL PREFIX 


THEN MAKE THE FOLLOWING CHANGES 
TO THIS MANUAL 


2402 


1 V 


2329 1 




2310 


. - 1.2,’ 


2240 


WA 


2234 


1, 2,3,4. 5 


2233 


1,2, 3,4,5, 6 


2225 


1,2,3,4,5,6,7 


2224 


1,2,3, 4,5,6, 7,0 


2221 


1,2,3, 4,5,6, 7,0,9 


2220 


1,2,3,4,5,6,7,0,9,10 


2216 


1 through 11 


2214 


1 through 12 


2211 


1 through 13 


2151 


■| 1 through 14 


2144 


J1 through 15 


2130 


1 through 16 


2131 


1 through 17 


2126 


' 1 through 10 


2124 


1 through 19 


' . 2105 


1 thorugh 20 


2047 


1 through 21 


- 2041 


1 through 22 


2023 


1 through 23 


2017 


1 through 24 



I 



' / 
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HP 5J28AH99 
Manual Changes 



I 



CHANCE t {2402A) 

Table 6*2, A1 Motherboard (0532fl-6OtM8| Heptaccabic Partit 
Change pan number to 05326*60020. 

Change serlct number to 240*- 

Change A1U10 to 1020*1143 l Inchronous DECD CNTR, TTL 
Change AlUll to 1020*0301, Jll D-Type Latch. 

Change A1U12 to 1020*0634, PMOS DECD CNTR. 

Change AlU 14 to 102Q-0513, 2 INPUT, QUAD TTL AND CATE. 

Change A1U21 to 1020*0633, PMOS 1C. 

Add A1CR4, 1902*0031, 12.7V Zener Diode. 

Add A1R16, 0603*1025, IK 5% ,25W. 

Add A1U13, 1020*0269, TTL 2 INPUT QUAD nAND GATE. 

Delete XM1A/B, 2100*0269, Puse Holder Clips. 

Delete AlMl, 1010-0071, Elapsed Time Meter, 

Delete A1R06, 0690*4907, 1.07M-ohm 1% v5W. 

Figure 0-7, A1 (05320*60040) Motherboard Schematic Diagram and Component Locators 
Replace the A1 Motherboard Schematic (05320*60040) and Component Locator with Figure 7-1, 
A1 Motherboard (05320*60020) Schematic Diagram, (Series 2402) and Component Locator, 

Table 6>2, A2 Power Supply (05320*60047) Replaceable Parts! 

Change part number to 05320*60035 and series number to 2216, 

Change A2R23 to 0690-6446, 2.162K .1% .125W. 

Change A2R2S to 0690*0490, 1.02K .1% .125W, 

Figure 0*9, A2 Power Supply Schematic Diagram': ' 

Change scries to 2216, 

Change A2R23 to 2.162K, 

Change A2R24 to 1.02K, 

Table 6-2, AO C Channel Input (05320*60046) Replaceable Parts! 

Change the part number to 05320*60045 and series number to 2231. 

Change AOFI from 1250-1099 to the following parts assembly; * 

AOFl 0590*0030, Hex Nut. 

AOFI 2110*0301, Fuse. 

AO FI 2190*0124, Washer, 

AOFI 05305*20104, Fuse Holder, 

AOFI 05305*20105, Insulator, 

AOFI 05305*60205, DNC Connector. 

AOFI 05305*60206, SMC Connector Assembly. 

Change A8R10 and A0R22 td 0690-7209, 

Change A6U3 to 1026-0570, |C, 

Table 6-2, A15 HP-IB (05320*60043) Replaceable Parts! 

Change the part number to 05320*60039 and scries number to 2402. 

Change A15R11 to 0603-1235, 12K, 5%, ,25W. 

Change A15R20 to 0603-3025, 3K, 5%, .25W, 

Figure 8*22, A15 HP-IB (05320*60043) Schematic Diagram: 

Change the part number to 05320*60039 and scries number to 2402. 

Change A14R11 to 12K. 

Change A15R20 to 3K. 

CHASSIS PARTS: 

change the Fuse Post from 2110*0564 to 2110*0464. 

Change the Fuse Post Cap from 2110*0565 to 2110-0465. ' 

Change the V2*tnch Fuse Post Nut from 2110*0569 to 2110-0467, 





I 







7-2 
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HP 5J26AM99 
Mjnuat ChjnKc^ 



CHANGE 2 (2329A) ' 

Tabic 6*2, A1 i''j320*6002U) Replaceable Parts (A1 Miscellaneous): 

Change A1 series to ZJ29. 

Change* XU22, XU37 to ',200-0567 SOCKEMC 20-CONT DIP DIP-SLDR, change quantity from ^ to 2. 
Change XU^ from 1200-0525 to 1200-0639 SOCKET-IC 20-CONT DIP DIP-SLDR^ 

Figure 6-7, A1 Motherboarel Schematic and Components; 

Change A1 scries to 2329, 

Table 6-2, A15 (05320-60039) Replaceable Parts: 

Change A15 series to 2329, 

Delete XU22, XU35 1200-0567 SOCKET-IC 26-CONT DIP DIP-SLDR, 

Figure 0-22, A15 HP-IB Interface Schematic and Components: 

Change A15 scries to 2225, 

CHANGE 3 (2310A) 

Table 6-2, A8 "C" Channel Input" Assembly (05326-60045) Replaceable Parts: 

Delete an tsterlsk from R14 0696-7268 to Indicate factory selected value. 

Delete alternate R14* 0690-7270 RESISTOR 26.1K 1% .05W F TC«0t10O. 



CHANGE 4 (2,M8A) 

Change 4 affci ts Instruments with the following serial numbers: 



2316A56501 


23inAS6S00 




S6521 


56509 


— 


S6553 


56594 




56576 


56602 1 


- 


565fO 


56608 




56503 


5ob18 i 


^ 


' 56505 




_ 



Table 6-2, A1 (05326-60040) Replaceable Parts: 

Change A1 series to 2226, , 

Change the A1 Motherboard part number to 05326-60020, 

Change part number of A1CR7 to 1901-0040, 

CH,ANGE 5 (2234A) 

Table 6-2. A12 (05328-60042) Replaceable Parts: 

Change A12 series to "’>24. 

Change K7 and K9 to 05326-80041 RELAY-SHIELDED, 

CHANGE 6 (2233A) 

Table 6-2, A8 (05320-60045) Replaceable Parts; 

Change A6 series to 2223, 

Figure 8-14, A8 Channel "C" Schematic and Components; 

Change AO scries to 2223, 

Change C20 connections to be between -5V and the junction of R46 and R47. 
Change the HP, Part Number for A1U41 to 1820-0914, 

The Instruments with the following serial numbers have CHANGE 6: 



2234A55007 


2234A55357 


2234A55382 


2234 A 55397 


2234A55413 




55261 


55358 


55385 


55390 


55416 




55326 


55361 


55306 


55400 


55419 




55334 


55365 


5=388 


55404 


55423 




5S339 


55374 


THRU 


55405 


55425 




55344 


55377 


55391 


55407 


THRU 


■ 


55353 


55378 


55393 ‘ 


55409 


55675 




55355 


55381 


55395 


55411 
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'[■!! 




!||l 11111111' I 





7-3 



ni'’'' 



, ' II 1 1'!*' I ' - ! 



? 



HP 5J28AH99 
Manual ChjnKcs 



CHANCE ; (2225A) 

Tabic r>'2» A1 l05320-(jU02l)) Replaceable Parltt 
CliatiRc A1 scrlck lo 2130, 

Cliange C33, 35, 37, 39, H, «, lo 0160-2055 .OlpF lOOVDC 
Change C5-1 to 0100-2617 CAI’ACITOR-FXD G.OeF ±10% J5VDC TA. 
Change R76 lo 0690-7220 RESISTOR 215 1% ,05W F, 

Figure 0-7, A1 Moihorboard Schematic p,ntJ Componentst 
Change A1 series lo 2130, 

Open llie line between C-1 and Pin 11 of U4. Connect C4 lo Pin 9 of U3D, 
Change U2C lo an Inverting amplifier with Pin 10 open, 

Table 6-2, A15 (05320-60039) Replaceable Parlsl 
Change U3, U6, UO, Ul2, apd U32 to 1020-0650, 1C TTL 93L12, 

Change U2 to 1020-0904, 1C TTL 93L24, 

Change U24 to 1020-0076, 1C m 74L75, 

Change U19, U26, and U33 lo 1020-1350, 1C TTL 93L34, 

Table 6-2, A16 (05320-60026) Mlscellaneoust 
Change HP Part Number for SOCKET-IC 14-CONT to 1200-0474, 

CHANGE 0 (2224A) 

Table 6-2, A15 (05320-60039) Replaceable Partsi 
Change U14 and U23 to 1020-1057, IC-TTL 06)76, 

Delete A15MP1 and MP2( 1400-0531{ CLAMP-CABLE, 

CHANCE 9 (2221A) 

Table 6-2, A3 (05320-60030) Replaceable Paris: 

Change A3 series to 2126, 

Delete A3CR4; 1901-0535J DIODE-SM SIC SCHOTTKV, 

Delete A3CR5; 1901-0040; DtODE-SWITCHINC 30V 50MA 2NS DO-35, 
Delete A3R22; 0690r3441; RESISTOR 215 1% ,125W F TC<=0±100, 

Figure 0-10, A3/A3A1 Oscillator Support Schematic and Components: 

Delete CR4, CR5, and R22. 

Connect pin 6 of U4B to the negative side of variable capacitor C12. 
Connect plus 2 and 3 of U2, 

Delete pins 13 and 14 of U2, 

Delele the connection between pin 5 of U4B and pin 3 of U2, 

Connect pins 4 and 5 of U2, 

Connect pin 1 of Ul lo the base of Q1. 

Delete pin 12 of U2, 

CHANCE 10 (2220A) 

Table 6-2, A4 (05328-60005) Replaceable Paris: 

Change A4 series to 2151. 

Change A4C3 to 0160-4084 ,1pF 50V, 

Change A4C17 lo 0160-4556, 1000«F, 20%, lOOV, 

Change A4R45 IOi0698-5103, 430 ohm 5%. 

Figure 0-12, A4 Function Selector ScH-'niatlc and Components: 

Change A4 series to 2151, 

Change the value of R45 to 430, 

CHANCE 11 (2216A) 

table 6-2, A15 (05328-60039) Replaceable Paris; 

Change A15 series to 2130, 

Change A15U17, U25, U29 to 1820-0054 TTL 7400 GTE. ■ 

Change A15U11, U31 to 1820-0077 TTL 7474 F/F. 

Change A15U7 lo 1820-0099 IC-TTL 7493, 

Change A15U4, U9, U21 to 1820-0174 TTL 7404 INV. 

Change A15U20, U27 lo 1820-0269 TTL 7403 GTE, ' 

Change A1SU30 to 1820-0202 1C TTL 7486, 

Change A15U5, UlO, U16 to 1020-0621 TTL 7430 BFR. 

Change A15U13 to 1820-0627 1C TTL 93L01, 

Change A15U15 to 1820-0656 4-BIT MULT 74L98. 

Change A15U10 to 1020-1056 IC-TTL 74132. 
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HP 5)28AHW 
MJinuii) Clungcs 



CHANC1 13 (22HA) 

rablu 0-2, A2 iaS32U-li(K)J5) Kcptjccibtc Prirlst 
ChailBo A2 scrk's to 2120. 

Change R13 lo 0003-1725, -17K 5% ,25W. 

Change 1116 lo OODOO ,60, 31.O0K 1% ,i:W 
Change RIO lo 075MH5-1, 33.2k 1%. 

Change R23 lo 0690-000-1, 2.10K 1% .12W, 

Change R24 lo 0757-0203, 2.00K 1% ,12W. 

Change R25 lo 0757-0200, 1,00k 1% ,12W 
Change R26 lo 0757-0200, 1.00k 1% ,12W. 

Change R20 to 0757-0200, 1.00k 1% .12W. 

Change R29 to 0603-1725, -1,7k 5% ,25W. 

Change R30 lo 0603-1135, 11k 5% ,25W, 

Table 6-2. A12 1 05320- 600-1 2| Replaceable Parlst 
Change A12 scries lo 212-1. 

Change R7 lo 0603-1725 -1,7k 5% .25W, 

Change R1-1 lo 0690-1025 Resistor 100 ohm 5% ,25W, 

Figure 0-9, A2 Power Supply Schematic and Componenist 
Change A2 series to 2130, 

Change R13 and R29 lo -1,7k, 

Change RIO to 33.2k. 

Change R23 to 2.1k. < 

Figure 0-20, A12 "A-B" Channel Schematic and Components i 
Change Al2 scries lo 2124. 

Change R7 value 'o -1,7k ohms. 

Change Rl-1 value lo 100 ohms. 

CHANGE 13 (2211) 

Table 6-2, Replaceable Paris; 

Add 05320-60120, CABL ' ASSEMBtY, OVERLOAD INDICATOR. 

Table 0 -2, AO "C' Channel Input Assembly (05320-600-15) Replaceable Parts; 

Add A5W1 05320-60116 CABLE ASSV-FREQUENcy C. 

Add A0W2 05320-60120 A0-A16 INTERCONNECT RESET. 

Add A0W3 05320-60110 CABLE ASSV-HP-IB SING, 

Change AO to Al, 

Delete W1 05320-60116 CABLE Aisy-FREQUENCV C, 

Delete W2 05320-60127 CABLE ASSY-OVERLOAD INDICATOR. 

Delete W3 05320-6011-1 CABLE ASSY-EXT LINE. 

I 

CHANCE 14 (2151A) 

Table 6-2, A10 (05320-60020) Replaceable Parts; 

Change AlO series to 1700, 

Delete R30; 069ij-7212t Qly=1) RESISTOR 100 1% .05W F TC=0±100. 

Figure 0-16, AlO Synchronizer Schematic and Components; 

Change scries at top of diagram lo 1700, _ 

Add R30 100 ohms resistor in series with PI pin 16 and (uncllon of U13A(2) and R14A. 

Delete the following note, under NOTES, as shown; 

4. Instruments wllh Serial Numbers 221 1A52401 thru 2211A62660 do not have resistor R30 (0690-7212) 
In series with PI pin T5 and Junction of U13A(2) and R14A, 

NOTE; The following Instrument have CHANCE 12; 

221A5240-52050, 

2211A52051-53135 
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CHANGE 15 (2M4A) 

Table 6>2, Mbccllancous Replaceable l’art)t 
Change 0590-1251 lo 2950-0035 Brajj Hex Nut, 

NOTEt Tills is preferred rcpiacemem part and Is dlrcitly Imerchangcabtc with ihe old part. 
Ihe Serial Prefix of the Instrument remains 2151, 

NOTE: The instrurnenu hav t CHANCE 12t 



2151A52051 


2151A52322 


21 51 A 52375 


2151A5241 1-5241 5 


2151A52454 


52069 


52333 


5230'; 


52410-52421 


52457 


52111 


52334 


523F) 


52425 


52459-52461 


52127 


52341 


523J3 


52426 


52464-52476 


52219 


52343 


52J94 


52428-52437 


52479 


52293 


52348 


5';398 


52439-52441 


52480 


52302 


52351 


52400 


52443 




52304 


52358 


52402 


52444 




52309 


52364 


52407 


52447-52450 




52316 


52366 


52400 


52453 





CHANGE 16 (2130A) 

Table 6-2, A8 "C" Channel Input Assembly (05328-60045) Replaceable Parts; 
Change A8 series to 2138, 

Change A8C4, A8C13, and A0C2O to 018f)-0474 15pF 20% 20V, 

Figure 8-14, A8 "C" Channel Input Assembly (05328-60045) Schematic Diagram; 
Change the series at the top of diagram to 2138, 

Change the value of C4, C13, and C20 to 15/iF, 

Table 6-2, A4 (05328-60005) Replaceable Parts; 

Change A4 series lo 2016, 

Change A4C17 to 0160-0153, 

Figure 8-12, A4 Function Selector Schematic Diagram; 

Change A4 series to 2016 at lop of diagram. 





CHANGE 17 (2131) 

Table 6-2, AB "C" Channel Input Assembly (05328-60045) Replaceable Parts; 
Delete an asterisk (•) from R19 and R25; ‘Factory Selected Value. 

Figure 8-14, A8 "C” Channel Input Assembly Schematic Diagram; 

Delete an asterisk (•) from R19 and R25; ‘Factory Selected Value, 

Paragraph 8-16. FACTORY SELECTED COMPONENTS; 

Delete the procedures to select A8R19 and A8R25, 
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HP 5328AH99 
Manual Changes 

CHANCE 18 (3126) 

Paragraphs >(->157 through -4-tdl^ AO Channel C Inpun 
Replace with the attached paragraphs >(>157 through 4-161. 

4*156. A8 Channel C Inpul 

4-1 57. The A8 board contains circuitry to amplify and detect Input signals up to 500 MHz, a 
dlvlde«by-10 counting chain, a high-speed gate, and circuitry to drive the least-slgnlflcanl- 
dlglt In the display. ^ . 

4-158, The Input signal enters )1 and continues through a fuse (FI) Into a limiter circuit 
composed to diodes CR2-5 and a 50-ohm termination. Diodes CR2-5 have 70V reverse 
breakdown voltage and limit the signals below that value to approximately ±600 mV to 
protect amplifier U1, Fuse (FI) Is rated at 125 mA and blows when the Input voltage roaches 
about 7 volts. The signal passes through amplifier U1 (with a single ended gain of "4) and 
drives U2 (a combination ampllfler/Schmltt trigger) differentially, The Schmitt trigger 
output (U2 pin 13) Is a logic level from 0 volts to approximately -600 mV, The now digital 
(square wave) signal passes through where It branches to drive a binary (U4) and a 
detector. The detector circuit senses the presence of an Input signal and sends a TTL "C 
ARM" command to the A4 Functlori 'Selector, as described In the following paragraph, 

4-159, During normal operation (In the frequency C function) U4 is originally disabled by a 
High logic level at U4 pin 14 (0 volts). When the counter Is ready to make measurement and 
It senses that an Input signal is present via the "C ARM" line, the main p ,te opens. Pin 14on 
U4 then goes "low" (to -600 mV) and the Input signal passes through y4 (+5) where Itils * 
translated to ECL levels, A 50—40% duty cycle (for sine wave Inputs) signal Is sent to the A4 
Function Selecto'” on "C" and bus lines, after the time base counts out, the main gate 
closes, U4 pin 14 goes high and U4 and U5 stop In their present states. Circuit U6 translates 
the information In U4-U5 to TTL level and It Is shifted Into a quad latch (U7) where it Is stored 
for strobing Into the display. 

4-160, Circuits U10, Q1, Q2, and various resistors consltute a current source to properly 
bias U1 and U2. The circuit draws approximately 16 mA out of pin 3 of each 1C and adjusts 
the current out of pin 6 between 28 and 56 mA until the voltage on pin 3 Is approximately 
+600 to +900 mV on each 1C, 

4-161, Resistors R1, R2, R4, and R82 and U9A comprise the offset voltage adjustment , , 

circuit. This circuit also compensates for changes In Input bias currenrlnto U1 to minimize 
drift in offset voltage. 



I 
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HP 532BAH99 
Manual Chonges 



CHANG'; IB (Conl'd) 

Table 5*1, 532tA Assembly Idcnitficallon! 

Change the Afl "C'* Channel Inpul assembly part number to 05328-60032. 

Paragraph 5-26, Channel C Sensitivity Adjuslmentt 
Replace paragraph 5-26 with Ih "allowing paragrapht 

S-26. Channel C Sensitivity Adjustments: 

a. Remove top cover to 5320A to gain access to variable resistors A6RB2 and A8RB5, 

U Set counter front panel controls as followst 

FUNCTION FREQC 

RESOtUTION 0,1kHz, lO-t 

SAMPLE RATE midrange 

t\ Connect HP B640D Signal Generator (or equivalent) to INPUT C. Set signal 
generator to 100 MHz at 50 mV rms. 

' d, Slowly decrease Channel C signal source output level to 15 mV rms, while adjusting ' 
resistor ABRB2 for stable counter display, 

e. Set signal generator to 512 MHz at 50 mV rms and rnduo signal level to the point 
I where counter display Is no longer stable, 

I i Adjust resistor A8R85 for stable counter display. 

Table 6-2, A2 Replaceable Parts List: | 

I Change the A2 series to 2124. 

Change A2R23 tr 0757-021)3, 2 . 00 K, 1 %. 

Table 6-2, AB “C" Channel Input: I 

Replace the Xo Replaceable Paris List with Table 7-2 for the 05328-60032 scries 2124, 

Table 6-2, Miscellaneous ’’arts: i 

Delete the following: 

05328-20223 i HP-IB SHIELD 

Figure 8-0, A2 Power Supply Block Diagram: 

Change +15.75V OUTlo MS O'm ' i 

Figure 8-9, A2 Power Supply Schematic and Components: 

Change scries to 2124. ' 

Change A2R23 to 2.00K 1%. 

Change the +1 5,75V supply outpu, to M5V, i , 

Figure 8-13, AO Channel "C" Diagram: 
j , Replace with Figure 7-2, AB Channel "C" Block Diagram. 

Figure 8-14, A3 Channel "C" Schematic Diagram and Component Locator: 

Replace with Figure 7-3, A8 Channel "C" Schematic Diagram and Component Locator, 

Table 6-2, A8 Channel "C" Replaceable Parts • ist: 

Replace with Table 7-2, AB Channel "C" Replaceable Parts. 
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HP 5320AH99 

Manual Chiingci 



CHANGE 19 (2124) 

Paragraph 4-70, 4-72 (NOTE), and 4-73t 
Change 10011-60111 to 10544A. 

Paragraph 4-74; Change second sentence to readr 
The oscillator speclllcations arc given In Table t>J, This oscillator Is a factory-serviced assembly. 

No circuit description is given here. 

NOTEt All references to 10011 A or 10011-60111 that may appear In this manual, should be change to 10544A. 

Table 6-2, A3 105320-60030) Replaceable Parts; 

Change scries to 1904. 

Change A3A1 to 10011-60101, 

Change A3R2, R3, R15, and RIO to 0603-1025 1.00K 5% ,25W. 

Delete A3R21; 0757-0200; RESISTOR IK 1% .125W F TCMIiiOO (CRB14|. 

Delete A3R20; 0757-0274; RESISTOR 1.21 K 1% ,125W F TC<=0i100 (CRI314). 

Delete n to A3R20, indicating factory selected value. 

Delete A3C19; 0100-2016; CAPACITOR-FXD 60pF ±20% 10VDC TA I196D1140). 

Delete A3C20; 0100-2617; CAPACITOR-FXD 6,flpF ±10% 35VDC TA (T3600605K035ASC0240), 

Under A3 MISCELLANEOUS; 

Add Lead Elect 0159-0005; WIRE 22 AWG W PVC 1X22 OOC 120400), 

Figure 0-10, A3/A3A1 Oscillator Support Schematic and Components; 

Change scries at top of diagram to 1904. 

Add A3A1 10 MHz Oscillator Schematic Diagram and photograph. (Refer to 10011A Operating and 
Service Manual for Schematic Diagram.) 

Delete R19, R20, R21, C19, and C20. 

Table 6-2, A1 (05320-60020) Replaceable Parts; 

Change A1 series to 2017. 

Change AlRl to 0603-2715, 270, 5% 25W. 

Change A1R76 to 0690-2215, 220 ohms. 

Chbnge AlC3 to 0100-0230, IpF, 50V. , 

Delete A1R03; 0696-4037; RESISTOR 46.4 1% .125W F TC=0±100 (CRB14). 

Delete A1R64; 0757-0422; RESISTOR 909 1% .125W F TC«=0±100 (CRB14). 

Delete A1R05; 0690-7236; RESISTOR IK 1% .05W F TC=0±100 (MF3C). 

Delete A1Q10; 0053-0036; TRANSISTOR PNP St PD^310MW FT=250MHz (SKA3334). 

Delete A1C54; 0100-2617; CAPACITOR-FXD e.O^F ±10% 35VDC TA (T360B 605K035ASC0240), 

Table 6-2, Replaceable Parts; 

Under CHASSIS PARTS; 

Delete W2; 05320-60126; CABLE AV-EXT REF IN, 

Under MISCELLANEOUS PARTS; 

Delete 0360-1190; TERMINAL-SLDR LUG PL-.MTG FOR-#3/6-5CR (720-.300H). 

Figure 0-7, A t Motherboard Schematic an. 5 Components (Sheet 1 of 2): 

Change series at top of diagram to 2017. 

Delete C54, R63, R04, RB5, and Q10. 

Delete ttie shielded cable symbol from lhei”EXT OSC IN'^ line. 
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HP 532BAH99 
Manual Changes 



CHANGE 30 (2105) 

r^ole 6-2, A2 10532B-60035) Replaceable Partst 
ClianBC A2 series to 2023. 

Chanse A2XQ1, XQ2, XQ7, XQO, and XQll lo 1251-32-16, SOCKET-XSTR 3-CONT, 

Table 6-2, A12 105320-600-12) Replaceable Parish 
Change A12 series »o 2023, 

Change A12W1 and W2 lo 05320-60111, 

Change ihe following resisiors as shoiwni 

REFERENCE 

DESIGNATION HP PART NO, DESCRIPTION 



A12R1, R2 
A12R5, RO 
A12R11, R13 
A12R29, R30 
A12R34, R36 



0690-5426 

0690-5999 

0675-1021 

0698-5996 

0690-6203 



DESCRIPTION 

RESISTOR 10K 10%,125W 
RESISTOR 4.64K 5% .125W 
RESISTOR IK 10% ,12W 
RESISTOR 560 5% .125W 
RESISTOR 10 5% 1.0W 



I igure 0-9, A2 Power Supply Schematic and Componenlst 
Change scries at lop of dlgaram lo 2023, 

Move C2 lo between R2 and R34, 

Dcteic C23. 

Delete C24, 

Move R1 connection from H2V and R35 lo between +12V and the plus {+) side of CR 13 , 

Move R35 from between F1 and C9 lo between Cl and FI. ' 

Figure 0-20, A12 ”A-B*’ Channel Schematic and Componenlst 

Change series at top of diagram to 2023, 

Move R24 to between 4,5 of KlO and 1,8 of K11. 

Move R22 to between 4,5 of K2 and the vertical line going from R39 to 4,5 of K4, 

CHANGE 21 (2M7) 

Table 6-2, Replaceable Parlst ' 

Change A15U20 and A15U34 lo 1020-1166 DM05L51. 

CHANCE 22 (2041) 

Table 6-2, A2 Replaceable Parlst 
Change A2 serfes to 2041, 

Change A2C14 to 0100-0410, IpF, CAPAGTOR-FXD IpF ±20% 35VDC, 

Delete A2C23, C24, C25; OtflO-2811; CAPACITOR TaD 22/iF ±20% 35VDC TA; 28400. 

Delete A2R38; 0603-1025t RESIST OR IK 5% ,25W FC TC=-400/600; '!,121t CB1025. 

Figure 0-9, A2 Power Supply Schematic DIag'am: 

Change A2 scries to 2041, 

Change A2C14 to IpF, 

Delete R30, IK from the base to the emitter of A2Q11, 

Delete C2S, 22U from the "+3.5V’' line to -’4-3.5V” common, positive side to +3.5V, 

Delete C21, 22U near the cathode of CR1, from the "12V" line lo common, positive side to +12V, 
Delete C24, 22U near the anode of CR2, from the "-■12V" line to common, positive side to common, 

NOTE; Instrument Serial Numbers 2047A16694 through 2047A16753 Include the modifications In CHANCE 23. 

Table 6-2, A8 (05320-60032) Replaceable Parts: 

Change AO scries to 2041, 

Delete an asterisk (•) ,o A0C10 and A0C19, 

Delete ABC35; 0160-3576; CAPACITOR-FXD 1000PF ±20% 10OVDC CER. 

peldte NOTE: A8R93* (previously added to CHANGE 23) is not normally needed when A0C35 Is Installed, 
Delete A0R92*; 0757-0200; RESISTOR IK 1% ,125W F TC=0±100, 
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CHANGE 32 (ConPd) 

Table 6-2, Replaceable Chanli Partsl 
Changa the quantity of 0532U-00003; BRACKET, FRONT to 1, 

Delete the following note to 0532lJ-000in SHIELD, FREQUENCV Ct 

NOTE 

The FREQUENCY C SHIELD may or may not be Included In all 
Instfumenis, 

Figure e-H, A8 Channel ”C” Schematic Diagram t 
Change AO scrie* to 2(M1, ' > 

Delete C35 (1000PF) from U2(7) to 132(10) at the junction of C19 and R42, 

Delete NOTE! R93* (previously added in CHANGE 23) Is'not normally needed when C35 Is installed, 
Delete asterisk (•) by CIO and C19, 

Dcfctc R92* (IK), 

NOTE! Instruments with Serial Nunibop 2047A16694tlirough2047A16753lndudethemodlficationslnCHANCE23. 



CHANGE 23 (2023) 

Table 6-2, AO (05370*60032) Replaceable Parts: 

Change scries to 2023. 

Change A0C2S to 0160-4004, .IpF, 50V. 

Delete ABR93*! 0690-5996; RESISTOR 560 OHMS 5% .125W CC TC=-330/+000, 
•A0R93 Is a factory selected value. 

Figure 0-14, A8 Channel "C" Schematic! 

Change series to 2023. 

Delete R93* 560 ohms between U2 Pin 4 and U2 Pin 11. 



CHANCE 34 (2017) 

Table 6-2, A2 Power Supply Replaceable Parts; 

Change A2 scries to 1936. 

'Change A2C15 and C16 to 0140-0209; CAPACITOR-FXD 5PF 500V, 

Table 6-2, AO Replaceable Parts; 

Change AB series to 2017. 

Change A0U9 to 1026-0139; MC 1450 DUAL COMPARATOR, 

Table 6-2, A12 Replaceable Parts; 

Change A12 scries to 1020, 

Change A12K4 to 05328-00041 RELAY, SHIELD.'D. 

Figure 0-9, A2 Power Supply Schematic Diagram: 

Change the scries to 1936. 

Change A2C15 and C16 to 5PF. 

Figure 0-20, A12 ’*A*0’' Channel Schematic Diagram; 

Changp A12 scries to 1020, 
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r.oplocoabtc Ports 



Raforonce 

Doslgnotlon 



HP Part 
Number 



g Qty 



oua-wK 

t 

s loptiil 



«)ia«tTai 

sikgpto'^'! , 
Olk»>llTf 

SIIIpIIT* 

Sltlplllt 

<ae>g<r* 



AieiE' 


mipigii 


AECIT 


giigpiiM 
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giigpiEFE 


AlCIE 
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AlCig 
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AlCIt 
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g|EgpgiiE 
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Aie» 
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AlCIA 


g|kOp|l7E 


AlCII 


giigpitii 


AECll 


lig|pggsg 


' AlCRE 


ligipgsiE 


AlCII 


tigi.gklE 


AECll 


mipgsii 


MCll 


tlOlpOSIE 


AiClg 


|gg|pgsis 


AECR? 


mipgsis 


AECll 


ligipgm 


AlCig 


iigipggyg 


AICI|g 


iigtpgsis 


AICIM 


iggipggsg 


AEC«|I 
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Aicm 
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AEP| 


IligpolPl 
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giloipioigs 

Pilgipioigt 

gmipigigi 
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ftto.liu I 

noe>tm 

IISkpSOT) 

iiSkpgorl 

|gi«pgg*l 

iggg.ggil 

tlll.gglt 

lisipggrt 

liti»ggig 

gggjpusi 

gggi<ig}i 

ggii«iTii 

ggil»igsi 

ggg>«ig>i 



Table 7’2. AB Replaceable Parts 

Description 



'C* CHANNIL INPUT (SERIES a4») 

etPteirog>rgo .lup *»igk |gvoc ei* 
eiPiic[rog>riD Iiugg*igi gvDc r* 
ckPgcirog»rie ggur*>|gi kVDC u 
c»g«eiTag>MD ijur«>igi igyoe r» 
ciP(cireg>MD ,[ur •■igg igyoe cts 

etpgeuog.rkD g,gur«.tgt gyoc ri 
c*p«ctrog>r)io tiggg t*|gk iggypc eis 
CAPteiroPpygo jur Migg sgm cca 
CAPAC irogppiD ,giup «pigi iggvoe cer 
CAP tcirogprgo [gggpp tPiog iggVDC CIS 

CAPACilORpPkD tgaoPP tp|ot tggysc CER 
CARACtTORpFkD ,gtuF u»gk iggyDc CER 
CARteiroRpMD ,|UF »pEgk sgyDc cer 

CtRkeiTORpPkO [lURkpUl IpyOC Tk 
CARtetroRpPkP iiur*p|gk rgyee y»' 

CiRAEttORpRID ,1UF flkk (gVOC CER 

CARictTORpRko ,giuF FpEok (ggypt cer 
CARAC troRppkP {gggrr gpkgt iggypc CER 
CARACirctpFkD {gggkr kPiPk iggvPC CER 
ctPACiTOkprkP igggFF p»iPk iggypc cer 

CARACiroRprks ,giuF fEOk iggypc c<R 
e«RtciTOkpFks .gtu* *«Egk Iggypc cer 
ctPteiTPRprkP ,ituP *p|gk (ppypc CER 

c*»tcirpRpFkP IgggRP «p|gk ugypc cer 
CAP tciTPRpPkO .lup *p|gk tgyp( cer 

ctptctrcRpPko .oiiJP «pEPk iggypc cer 
CAP kCiTORpFko SguF»p|gt gypc ta 
CAPAC iTPRppko ,«iuP ptgpigi Mpypc cer 
CAPAC troR-rkD ,gtuP AigpEgt logvsc cer 

CAPACITCkpPkO tgiUP tlgplgk (ggyPC CER 



CARACITPRppkP gkUFFptgk kvpc ta 
CAPAcnaRpFkC igggpp p> 2 gk ipgypc cER 
CAgACiTPRpPkD ,p|uP *pigk iggyPC CER 

OtOPEpikliCMlNs ggy iggMA eR| pp.|$ 

PtapCpiCHorTKy : 

PIOpEpECHOrTRy 

PtOPEplCNOrTRV 

StOPEpICHOTTRy 

OlOPEpICHOTTPiy 

PtDPEpgCXSTTRy 

ptopEpg*iTCH(*is ggv iggHA gyi popH 
PIOPEpIrItchIrs ggy iggxA pg.ii 

otoPEpkCNorTRy 

PtOPEplRirCHIhS ggy IgpMk IHS DO.|« 

ctopEpSuiTehiRs ggy icguA ere pop» 

D|apEpS*tTCHtRe ggy jggMA iri popH 

siopepscnottrt 

puit .iitA tiiy .Eiiy.ggA 

PUIE HPIPER 
tRIULArOR 

CORRECTOR AggEU||,yr PRC 
CORRECTOR AggEMkly, EMC 

: CKOAEpRIDE IARO IMAkiglO ONMl t|0 Nxl 
CROkEpnIPE SARD E***k>AiA OHMi ||g »n| 
tROUCTORAFpCHpRiO |HH «l .tOk.lSkS 6 *A 0 
CmPaEpRIPC IAKp ERAktggg ormi (gg rhz 

rRAN|t|TOk RPR it PP«lggRn FiiIOONR} 
rRARititOR RPR it PPiiggRR PTiiggxHZ 
TRANItirOR RPR gt PPlEOgRg FTtgggRNE 
TRAREtiTOR RFR It PP*igg'<ii FTlkgORxt 
TRAREtiTOR RFR It PPFlggRg FTtiEORHE 

IRARItlTPR RPR It PPiJogRR FTigggXRE 
TRAREtETOE R»R Et PPR>gg>P FTjiggRMZ 

TRARIIETOR PRP It POtSlEMR FTilSgHXt 

REitsTok lER Sk ,isr fc rC«pAgg;»Tgg 
REitEioR lER Ik tiiA Ft rcR<igg/*yog 
RtitEioR iTg Ik tiM PC rcEpEig/«igj 
REItlTOR IR SE ,I 1 R PC TcipigcFtygo 
REitiTCR ioA Ik tiSR FC rcip><gg/* 7 gg 



Mfr 

Code 


Mfr Part f 


aMso 


osKi-sooia 


tiAEg 


g|igpigii 


liiig 


oligpoili 


loigg 


giigpgiii 


HIM 


tigpiiMigioAi 


igiig 


gligpigii 


skiig 

iiiig 


IlgOEiEkoggkAl 

Eligpilig 


iiiig 


giAgpigig 


jiiig 


lUgpiEM 


ling 


gligpikH 


iiiig 


gtigpiiTk 


lEAig 


gtiS'iETy 


lEiig 


OiigplEEl 


lEiig 


gkiopgiM 


iiiig 


oiigpom 


iiAig 


gikgpigii 


iiiig 


gtEOpIETE 


fiiig 


giigpiETE 


lEiig 


iklOpllTI 


liiig 


giigpiiri 


lEiig 


g<kgp|E79 


lEiig 


gti'plEM 


IIIIO 


mg.'iirg. 


liiig 


gikOplATE 


liiig 


gtigpigki 


iiiig 


OIAOpIITI 


liiig 


EiEopgiaE 


liiig 


gtigpigii 


lEAig 


siigpigsi 


liAig 


glAg*igil 


liigg 


glEOpgiii 


lEAig 


gUopliri 


mil 


logp|sgp>7Rpig|H 


ipiig 


lygtpggig 


lETig 


itgt>giii 


liiig 


logipiiik 


iiiig 


lggt>giig 


iiiig 


tm>giii 


lEigg 


ligipgiis 


lEiig 


iigipgiii 


lEiig 


lygipgggg 


liAig 


tiEipogig 


lEigg 


lygippiif 


iiAig 


ifgipggig 


lEAlO 


tntpggig 


lEiag 


tioipggyg 


iiAig 


|7g|pgili 


lEiig 


illipgiot 


lEiig 


gs|g|p|g|SE 


liigg 


gi|gip|mi 


liiig 


g||g|p|g|g| 


liiig 


giigtpimk 


gins 


yiigg iofu 


gttli 


yiipg iP/iE 


lEllE 


EiigpoiiT 


giin 


>«|gg lo/iE 


lEiig 


tisipggii 


lEiig 


tisipggit 


iiiig 


iisipggyi 


iiEig 


tiEipggii 


lEigg 


tisiiggii 


lEAig 


tiiipggii 


lEiig 


lilipggn 


iiiig 


tiiipggiE 


gitii 


eiisi« 


sHti 


ciigis 


01111 


ciinr 


EIIEI 


ciigip 


stilt 


CEI.II 



S(H> Ititroiluction to thli kcctton far orilotinK fnfurmotion 
FlnUicaTTE foctory u'IvcIihI voIu'* 
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Table 7-2, A8 Replaceable Parts (Continued) 



Reference 

Designation 


HP Part 
Number 


MRI 


IMUllll 


iiRi 


IMI* III 


MRI 


IMUilll 


ilM 


Ml|•ll>l 


mti 


eMi*lll« 


IRRII 


llM>kllI 


mil , 


lllUUII 


MRII 


Tiii<mi 


ur[| 


IMIOITI 


MRII 


IkOMIII 


*IR|| 


IMl*lllt 


klR|* 


1111*1111 


klRlT 


mT*iiii 


klR|l 


eiii*siii 


kIRIf 


IMI*ltll 


tiRie 


IMUIItl 


MRIi 


IMI.IIK 


kIRII 


CMUkTtl 


MRII 


,IMI*IITI 


MRII 


1111*1111 


MRII ' 


iMUltll 


IRRII 


IM 1 *R||| 


MRIT 


1111*1111 


MRII 


lMl*Utl 


MR|f> 


1111*7011 


MRII« 


IMI.TMI 


klRII 


IMl*t|tl 


- MRII , 


IMUttll 


MRII 


1111*1111 


MRII 


iMl.ltll 


Mill 


•kll*|tll 


k|Rl( 


IMI.IITI 


k|R|T 


eiii*Sttt 


MRII 


1111*1171 


MRII 


0 M 1 *MII 


Mill 


IklUktJl 


Mill 


1111*1111 


MRII* 


OMUIItl 


MRRl 


lMl*tlll 


MRa* 


Hll*ltll 


,MR «1 


IMI* 11 II 


MRM 


I» 1 I*I 1 TI 


MRIT 


iMl.kTIt 


MRII 


IMI*ltll 


MR »1 


0111*1111 


MRII 


0111*1111 


MRlt 


0111*1111 


MRII 


0 MI* 1 I 1 I 


Mill 


IM]*UII 


Mill 


|M 1 * 1 I|I 


klRII 


0111*1111 


MRU 


ITIT* 0 lll 


M» 1 T* 


1717*0111 


kIRlI 


1717-0111 


Mill 


IMl-llll 


MRII 


iMMiel 


MRk| ! 


iMl.lltl. 


Mill 


1111*1111 


MR!} 


IMl.ltll 


MRII 


eiii*ii>s 


MR|I 


l|ll** 7 ll 


MRM 


OMI.IOII 


MRIT* 


llU.lllt 


MRM 


IMI*|III 


MRM 


1 1111*1101 


klRTI 


1111*1111 


MRTI 


0111*1111 


Mill i 


iMi.ieei 


MRTI 


0111*1111 


MRII 


iilo*eiii 


MRII 


IMl.tlll 


klRT* 


1111*1111 


MRTT 


IMl.lltl 


MRTI 


1111*1111 


MR »7 


1111*1711 




Dosorlptloii 



■tiiiroi isH II ,iin re lel■•ll/«ral 

i'ltiroK II ,iii« ft 

ifitiioN III II ,iiM re ie**ue/*kte 

riitiioi liK II jlpt re Tei>iia/*T(i 

Miiitor ire Ik ,»iiM ec (ci>ng/«ii« 




klilirak 

riiiiren 

iiiEiroi. 

niiiro* 

mitireH 

riilirDR 

iiiitroii 

reilitor 

kllllTO* 

rmiTO* 

HBIITOII 

itiiiTa* 

XllllTDk 

kllllTDII 

niiiror 




itiiiroi t.|k II .iiM re Tc»«<«/»re« 
leikiroi It It »iiii re’tetMety«i«o 
■ciiiTo* II Ik , Ilk re rck>«oir*ieft 
uiiirai ne ii jik re rei»<«o/«koo 
ktiliTON IT Ik ,iaik cc rei>i|«/.i«« 

RiitiTOk IT II .iiik ce rc«*iT«>iti» 
RiiiiToi i»iN Ik JIN re rek>k»e/«Tit 
mitiroi ,,!■* II iiii fc Tek>«o«r*T»o 
ktitiTOi Ik II ,ilk re TCk>ke«/*To« 
kiitiro* It Ik ,11k rr TCk-,io«/*i«e 

ktitaroR It ii ,isk re TCk*k<«/*ioo 
mitToi II Ii ,tiik cc TCk.ite/tikk 
ICIIITO* Jl Ik .tllk Ct rCk«ITO/tSkB 

kiiutoR It II ,uik cc rCk>iTo/«ik» 
•uiiTOR k,ik Ik ,iiik re rck.kgi/*T<i 

kii'iTOk ki Ik ,iiik ec rck.iT»;«i«e 
kii.iro* Ik Ik ,tiik cc rek>aTB/>i«» 
■'^tiToii lie II ,iik rc rck.keemee 
RiitiTDk lie Ik , Ilk re rck>*oe/»koe 
kcilirok SI Ik ,iik re ^Ckniee/kiee 

MiUTOi II Ik ,iik re tck.keerkioo 

miiiio* II Ik ,iiin CC rck-iTerkikk 
RiitiTOM kTo Ik ,iik re TCk><eo/«keo 
mitiTOk k,iR Ik ,iik re iCk.*eg;*Tee 
RtitiroN s,|R Ik ,ii« re rCk.igg/*Teg 

RtmTOR HR Ik ,isk re Tek.kge/«ige 
RiaiiTOR iig Ik ,iik re rck-kee/tegg 
RtimoR lie Ik ,iik rC rc(««eg/«kge 
RimiOR igg ii ,iik re Tei«ige/kkee 
RiltITOR 190 Ik , 1 IR re TCk«kgg/*kog 

J : 

RciiiTOR i.iR Ik ,aiR re TCk*kge/«reg 
RCIIITDR Ilk Ik ,iaik r rCkekaieg 
RkilllOR Kk Ik ,IHk r rckg«>tie 
RiiiiTOR ik Ik ,iiik r'rcket.iqe 
RiitiioR II Ik ,iik re rck>4eg/*igg 



RiitirgR It Ik ,iiR re Tek*ggg/*igg 
RIIIIIOR III Ik ,ilR ff TCk.iog/tkOe 
RtitiiOR It II ,I 1 R re TCk» 4 og/*igg 
RtiillOR II Ik ,iiR rc TCk««gg/*Sgg 
RfitiroR lie Ik iitk re TCk>igg/»kgg 

RtiiiTOR kr Ik ,iiR re rckXig/tigg 
RiltITOR |K Ik , Ilk rc Tei>kgg/«kgk 
RtiiiTjR II Ik .tesk e; ;c>>:;«rkiko 
RiltITOR |k ,iiR rc TCi>geg/»kgg 
RiltITOR 19 jk , 11 k rc TCi*gge/t’>;g 

RiltITOR iR Ik ,iik rc Tck*ggg/*gg 6 
RiltITOR IR Ik ,iiR re TC»gg>/«kgg 
RiltITOR le Ik ,iik rc Tc«>k''i'>tiog 
RiltITOR tk Ik ,ilk rc TCi>kog/*ggg 

RiTkORk«Rri l•ltR|gg,g orm r r 

RiltITOR t|lK Ik ,llR re TCk.keo/kTag 
RiltITOR I, Ik Ik ,iiR rc rci*ieg/*Tgg 

RiltITOR lie II ,iik re re 

RiltITOR Ik Ik ,iik rc TCi-kog/tTee 
RiltITOR iTo Ik ,iik re TeR>Rog;Tggg 




Mfr Part Numbor 



II Ik ,iiik CC TCRi'iimkoe 
m Ik .Ilk re TCR’igg/Tigi 
• TRHR t|K til C IIONkOl l>TRR 
It II ,iiik CC TeR>iTgmig 

II Ik ,iik rc rek>gg»r»igg 

i.|R Ik .ISR re TCR>igi/kTgg 

III Ik ,iik rc TcR>kig/Tggg 
Uil Ik ,lk r TCiggiigg 

leg Ik iiik rc TCR>Rgg/«ggg 
iitR Ik ,i)k re rck>kgg/*Tog 

111 Ik ,iik rc rek>«ggr»keg 

Ilk Ik ,iik rc rcR«Rge/*egg 

RTO Ik ,iik re TCR*«gg/»kgg 

It Ik ,tiik CC rck*m/«|gg 

Silk Ik ,iiR rc Tci-kogrTTig 



citm 

immi 

iiitki 

Clllll 

WiiW 

griT»iggt> 

eitm 

Clllll 



eiiios 

umi 
Him 
iistoi ' 
Clllll 



Clllll 

CR«wi>TR>iigi«g 

ci«ir.>re»ioei*o 

ca>wi.rg«iegi*i 

Clllll 



Clllll 

iili’ieie 



See introduclton to thli section for orUcrinK iiiiTormatlan 
*lndlcates factory selectc) volue 
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Table 7-2, A8 Replaceable Paris (Continued) 



RflferoncQ 

De$[(]nat‘on 


HP Part 
Number 


c 

D 


Qty 


1 

Description 


Mfr 

Code 


Mfr Part Number 


tMim 


o«0«roii 


I 




acitaraa aa aa ,aia rc rti«oa/>rgo 


oiiai 


endii 


ttMl 


o»o«>m 


1 




■tatarca ik m ,aia ac Tca>aearvrag 


dim 


eiaiai 




ll<ia>rrai 


B 


1 


Diiliroa-Taa* |{ii laa c aioi«aoa ir>n»< 


aiMi 


IldlMrat 


U«B|< 


eaM>r«tt 


» 




•titaio* ar ii .lai* ce ici>ar«r*t*a 


dim 


lami 




MVMrtlS 


f 




aitliro* ar at jmk ica>aro/*iM 


dtUt 


iiam 




l|00>IMI 


( 


t 


atiiaroa.TaMa in lot c ktbt«iDJ 


IddI) 


CTldiidi 


taait 




1 




aiataroa laa u ilia n rea*<»Ba*roi 


otiat 


eiidti 


iriiiT 








SOT aiaraxco i 






IMII 








HOT MlltSIO 






t«Ma 


Dtii>«r«s 


B 


^ t 


atltiroc afol 11 ,iiii ac rca«iog/»igg 


dim 


eiarai 


r»«to 


OcOMttt 


4 




aiaiiToii 1 ) It .aia re rca*Mgr«iag 


dt at 


eittdt 


ta*ti 


otiiMiet 


4 




atitarca it ii iiia re rca«Mgr*iM 


dtiat 


cattdi 


mut 




1 


1 


IC alDMtND «Mrt xl 


aiMi 


llli.ggia 


aaur 




4 


t 


jc NlPtlMD xl 


a/>id 


liad.iddl 


MUI 


iPio>iaM 


4 


t 


JC 1 


MMd 


(ild.ldad 


• lU* 


iiio»itao 


s 


t 


tc rr ttL D*^/! aoi>tQat*raie 


laiid 


llld.lddd 


>tUf 




4 


1 


It cNra tCL ai«eu|NMT 


IKId 


iiad.|oi« 


tIUl 


IMviMt 


» 


a 


tc rita ecu teii.To.rTL auto i.taa 


oarii 


aCldiaiL 


tnur 




5 


> 1 


tc LCK TTl P-TTrt ••atT 


dim 


INUMN 


»fU« 




t 


a 


tt siTt TTL attfD autp a.tt* 


dlldi 


iNraaiN 


•tut 


tuaMiM 


4 


a 


tc or iNa or outi i.otr.r 


dull 


caiam 


UUIO 


IMfOtM 


* 




IC or or putl a.otr.r 


OITII 


caiaiai 


MUIt 




a 


'a 


tc cart ICL oa.Hoa rre 


dam 


MCidldia 


taulf 


tMO'Oll* 


a 




tc PMC TTL atao ouip a>tar 


dlldl 


INtaidN 


*aui> 




a 


t 


IC ••oir.r 


ITdlt 


LNjIddN 


Mat 


mmimsiu 


» 


t 


catLC MiiriLT, racouiHcr >c> 


llaig 


osiai.ddiu ' 




illO’OOM 


T 


I 


CraLt.IHLD lltag IfCapCT JCa.jaT 


llald 


atid'ddaa 






4 


i 


CMLt MUNilt, Tllr 


liaig 


ditii.ddiid 




«««g. 0 tat ' 


0 


j 


ruiiKo.Mi .iiT.o/.on.aevo .aa.aiLL 


aiaid 


dMd.ggaa 






1 


! 


coNhccioa.ar awe na uaxto se-oa** 


aiala 


llld.diaa 




tifaMin 


♦ 


1 


TtaM|n|iTION.coM c* ear/cLr.coM.cr r|H 


aiaid 


llld-dM} 


«aa| 


omi.ggiia 


a 




caoLi. ovtaLOip taotcaroa 


aiaig 


dllll.ddtlO 




tigg«ggkl 


a 


a 


coNxecToa.iEL cost okt ,oa. iN.iic.it aao 


aaaid 


tldd.ddki 




{M»*g»iT 


4 


1 


. LIO.ViaiaLC LUa.tNTaJMCO traaoOa.XM 


aiaid 


idduatii 


1 


l|lg*gM 0 


i 


1 


Ntae aaiai 0 icav rvc iiia lac 


aiaid 


llld.gaid 






a 


1 


Rtat aaaao V lagy rye ma aoc 


aiaig 


illd.gaii 










. aa »ticlLLaNcoui 








OMD.gtig 


1 


4 


iTrNporr^avT.ON ,ti.|n.lo i.jarap 


ddaeo 


oapea gy pticatailON 




ltog<gi7l 


A 


at 


CONNtCTOa.aOL CONT IxT .du.tN.iac.il 


llalO 


lidd.eiM 




lail«0M0 


0 


> 


coNNtcToarieL coar ria I.u.mn.uc.ii io 


aiaio 


tlll.dido 




tlllMM* 


1 


a 


eoNNtcroa.acL coat mt ,o}|.|N.aic.it 


aaiid 


tlM.aaia 




lMo*eti» 


s 


1 


riN.gay |gaa<lN.ptt ,||.IN.LS ITL 


liaid 


tadd.giu 




«e«c-cT«y 

\ 


a 


t 


EUTR-Pc BD Ql'B ^DlVC 

' 

i 

1 

{ , 


liaig 


adao.gyar 



See Introduction to thi» aoction for nrdi?Hng inronnntlon 
*tnuicat«s factory sclccti’d value 
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1 — ^ 1 






' V* . • s .. . • • 


. - ► • i ‘ 'I • • ' • 




M •• • . ■ 






^ ' * . .1 






• y * 
















ll 






1 

















'll 11' Ml" [' [ I l'"llf|i|f 



iri'iii' I 'll II"' 



BMilli 



T'niii'Mi'fijT!!iiiii''Pii!'F!i' iiTin 'iiiniii iiniiiiii7iir \rm 



ii||i|||jin 



"II!' [iir T II'' 'I' I’ll!'' I'" ii'Mi If nr' ini "i p i' i 'I'lprn ''ll■■ll||||^i'i 'ni 

















































ir'rrt r*ri t < »:■» 






HV M Ufaii’igj 









>«*iIot 



•>j« UN( r<3 

I I 

ir 



> riAlll 



<« 

n 



444I9I 

/>41|F| 



->rnil1) H 4HJI4IIII 



PIIIU> «] 4IUI4IIII 



-> fllllll 



n , «tui«(«.' 



^ ) »i«ris) 4* 4iui4(}i 



AlUJIi) >• 

Aiuiriisi 14 

AlUMII) 44 
AlUtlll) <0 



Non» 



I MIUOIMC Clbi^AI>c>«1 MtrK<ri rhiQ 
A»tMeir;tDC4e<*AiviArfD aao 
AMtVaiV MjMBf P TO Aea^l^lATlO^ 
TOACCVPIETE CCacaiPTiO^ 

} OM.morhlK>^i9E iNDCPrtD 
M(6<9TAhCi lNC»tWS 
CAPACITAMrt IN FAHADa 
iNOoCTASCI IN HfNHifS 
3 ASIEPi^ rilNOlCArE»fiEilCTin 
COMPCMNT AVIP>0( VALUiaw^r* 



4 jUMPfflR(TV4tr><UM6l AM>U?lt«» 
NCPu-uvoAiirriD a^oid EOf* Lorta 
6IN5J nvtfy 

h \f hO INPUT COONTID Jht yOLTACI Af 

i/U m lOV^f l» THAN U«r»| 

« CM)NOA»AUyOiMTriD IAOCIOWHIN 
hfCf &^AV TO BC04T HiOH^PCOUINCy 
0A*N* 



MCTMMtUCTtP PA4TT* 





IMvwm D«#aAritar 


iRitHtFar 




! ' 


RU 


ForOoCtmwm AC 


ROM P439.30 


f 


RM 


Amt o# 


irOTAC^M* 1 


1 




r>«v6r«0» , 




i 


n» 




JO 

j7-~jr 
M— » 


i 






30— r-ao 

13— p** 
T Ot 
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SECTION VIII 
SCHEMATIC DIAGRAMS 



0-1. INTRODUCTION 

8-2. This secilon comalns schematic diagrams and part locators. The part locators show the 
location by reference designator. 

0-3. SCHEMATIC DIAGRAM SYMBOLS AND REFERENCE DESIGNATORS 

8-4, Figure B-l shows the symbols used on the schematic diagrams. At the bottom of Fig- 
ure 8-1, the sysicm for reference designators, assemblies, and subassi mblles are shown. 

D<5. Reference Designattons 

8-6. Assemblies such os printcd-circult boards are assigned numbers In sequence, Al, A2, etc. 
As shown In Figure 8-7, subassemblies within an assembly are given a subordinate A number. For 
example, rectifier subassembly Al has the complete designator of A25A1. For Individual 
components, the complete designator Is determined by adding the atsembly number and 
subassembly number If any, For example, CRl on the rectifier assembly h designated A25A1CR1, 

8-7. SIGNAL MNEMONICS 

B-8, Table 8-1 contains a list of the mnemonics used to Identify signals on the schematic 
diagrams, 

8-9. IDENTIFICATION MARKINGS ON PRINTED-CIRCUIT BOARDS 

fl-lO. HP printed-circult boaids (see Figure 8-1] have four Idcntlflcadon numbers: unojsombly 
part number, a series number, a revision letter, and a production code, 

8-n. The assembly part number has 10 digits (such as 05328-60018) and Is the primary 
Identification. All assemblies with the same part number are Interchangeable, When a 
production change Is made on an assembly that makes it Incompatible with previous assemblies, 
a change In part number Is required. The scries number (such as 1704A) Is used to document 
minor electrical changes. As changes are made, the series number Is Incremented, When 
replacement boards arc ordered, you may receive a replacement with a different series number. 
If there Is a difference between the series number marked on the board and the schematicin this 
manual, a minor electricia difference exists. If the number of the prlnted-cIrcult board Is lower 
than that on the schematic, refer to Secilon VII for backdating Information. If It Is higher, refer to 
the loose leaf manual change sheets for this manual. If the manual changes sheet are missing, 
contact your local Hewlett-Packard Sales and Service Office. See the listing on the back cover of 
this manual. 

8-12, Revision letters (A, B, etc,) denote changes In prlnted-cIrcult layout. For example. If a 
capacitor type is changed (electrical value may remain the same) and requires different spacing 
for Its leads, the prlnted-cIrcult board layout Is changed and the revision letter Is Incremented to 
the next letter. When a revision letter changes, the series number Is also usually changed. The 
production code Is the four-digit seven-segment number used for production purposes. 



) 
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B“13, Symbols arc used on PC boards to aid In identifying pin numbers, dlodeelements,cic„as 
follows: 

A OR □ 

IDENTIFIESe 

Pin 1 of dip and flat-pack IC's, 

Tab of TO CASES. 

+ side of electrolytic capacitors, 

Pin 1 of resistor packs, 

Cathode of diodes, 

Section I of dtp switches. 



8-14, ASSEMBLY LOCATIONS AND COMPONENT LOCATORS 

8-15, Figures In this section show the front, rear, and top views of the 532BA, The front and rear 
view shows reference designators of the front and rear panel controls, connectors, and 
Indicators. The top view shows assembly locations. Component locators for each printed-circuit 
assembly are located next to the schematics, 

1 

8-16. FACTORY SELECTED COMPONENTS 

8-17, Factory selected parts are Identified by an asterisk on the schematics and Is listed In the 
table of replaceable parts, A table-format summary on the schematic Indexes factory selected 
parts by reference designator, describes what they are selected for and the range of normal 
values, 

8-16. PROCEDURES TO SELlicT A 8 R 19 

8-19, 'When selecting the optimum value for A8 R19 use a 1%, ,05W resistor (NOMI NAL VALUE is 
10K, select values ranging from 3,16K to OPEN), The value selected is for optimum sensitivity over 
the frequency range of the Channel C boa rd (50 , MHz to 500MHz), Following is a partial list )if the 
values and HP part number for resistors which may be used. Values be Ween 3.16K and OPEN, 
other than those listed, may also be used, 

VALUE 

3.16K 
3.83K 
4.6-lK 
5.62K 
6.81 K 
6.25K 
9.09K* 
lO.OK 
12.1K 
14.7K 
OPEN 

•NOMINAL VALUE; 

a. Connect the output from an 064OB Signal Generator to the HP5328A front panel Channel 
C Input (500), through a power splitter, 

b. Connect the HP 5328A rear panel 10 MHz OUT to the rear panel TIME BASE of the 8640B 
Signal Generator, Set the 86406 rear panel reference selector switch to EXT, 



HP PART NO. 

0698-7248 

0698-7250 

0698-7252 

0698-7254 

0698-7256 

0698-7258 

0698-7259 

0698-7260 

0698-7262 

0698-7264 
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c, Set the 8640B Signal Gcnerctar FREQUENCy to 500 MHz; AMPLITUDE to 30 mV rms. 

(1, Set the HP 5328A FUNCTION to FREQ C; RESOLUTION to .1 kHz; SAMPLE RATE to fully 
ccw position. 

e, Adjust the amplitude of the 064OB Signal Generator as low as possible while still 
maintaining a stable count with the HP 5328A, Check the reading on the Power Meter. 



f. 



8 > 



The Power Meter should read -16,16 dBm or less (e.g., -17 dBm). If the reading Is -16,16 
dBm or less, the value of A0R19 Is acceptable and the procedure Is completed, If the 
Power Meter reading Is greater than -16.16 dBm {e.g., -15 dBm), record the dBm level and 
go to step g. 

Select the next lower value resistor (than the value installed) for AQR19. Repeat steps e 
and f, ' 

r, NOTE 

If It is necessary to sH^ct a value less than 3.16K for A8R19 to 
' obtain optimum sensitivity for teh HP 5328A, the problem Is 
located elsewhere. 



8-20. PROCEDURE TO SELECT ABR25 

8-21. When selecting the optimum value for A8R25 use 1%, ,05W resistor (NOMINAL VALUE Is 
9.09K, select values ranging from 3.16K to OPEN), The value selected Is for a ZERO |±1 count) in 
the rightmost digit of the HP 5328A display at 500 MHz. Following Is a partial list of the values and 
HP part numbers for resistors which may be used. Values bemeen 3.16K and OPEN, o*her than 
those listed, may also be used. 



VALUE 


HP PART NO. 


3.16K 


0698-7248 


3.83K 


0698-7250 


4.64K 


0698-7252 


5.62K 


0698-7254 


6,81 K 


0690-7256 


8.25K 


0698-7258 


9,09K* 


0698-7259 


10.0K 


0698-7260 


12,1K 


0698-7262 


14,7K 


0698-7264 


OPEN 




NOMINAL VALUE 





a. Connect the output from an 86'IOB Signal Generator to the HP 5328A front panel Channel 
C input (50fl), through a power splitter. Refer to performance test set-up shown in test 
three of Table 5-4 (SENSITIVITY - Channel C), 

b. Connect the HP 5328A rear panel 10 MHz OUT to the rear panel TIME BASE of the 8640B 
Signal Generator, Set the 8640B rear panel reference selector switch to EXT, 

c. Set the 8640B Signal Generator FREQUENCY to 500 MHz; AMPLITUDE to 30 mV rms. 

d. Set the HP 5328A FUNCTION to FREQ C; RE:0L'JTI0N to .1 kHz; SAMPLE RA1E to 
MIDRANGE. 

e. The HP 5320A display should read 500,0000 MHz (±1 count In the rightmost digit of the 
display) with the Power Meter reading at approximately -17,5 dBm, If the HP 5328A 
display reads 500.0000 MHz (±1 count), the value of A8R25 is acceptable. If the rightmost 
digit of the HP 5328A display Is greater or less than ±1 count, go to step f. 
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f. If the rightmost digit of the HP 5326A display is greater than ±1 count, select the next 
lower value resistor (than the value Installed) for A0R25, Repeat step e. If the rightmost 
digit of the HP 5320A display Is less than ±1 count, select the next higher value resistor 
(than the value Installed) for A8R25> Repeat stop e, 

STUD SELECT A GROUNDING WIRE FOR THE HEAT SINK 



NOTE 

The HP 532BA Instrument you have may or may not have a 
grounding wire on the heat sink stud of A6U3, 

8-23, The stud on A8U3 may be grounded for one of two reasons. First, if the HP 5328A A8 
Channel C Input Assembly (05326-600>l5) is prone to arming by Itself with no input signal. 
Secondly, If the sensitivity of the HP 5328A Is greater thr.n 11 mV (-16.16 dBm reading on the 
Power Meter) at 500 MHz and cannot be Improved by the selection of A8R19, See Paragraph 8-18. 



Extreme care must be used not tooverheat A8U3 when soldering 
the grounding wire to the heat sink stud. 



CAUTION 



JTION ; 
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SYMBOLS 



PRONT PANEL 



REAR PANEL 

CZD INTERIOR AND PC BOARDS 

l—n WIPER MOVES TOWARD "CW'* WHEN 

i CONTROL IS ROTATED CLOCKWISE 

4. POWER LINE GROUND 

CIRCUIT COMMON GROUND 
FLOATING QROUNU 
CHASSIS GROUND 

Q KNOB CONTROL 

Q) SCREWDRIVER ADJUST 



WAIN SIGNAL PATH 
FEEDBACK PATH 



Q TES 

ID- "AN 

■•OR 

".VI 

=0- NAN 

— \ N 

30- 



TEST POINT 



AND" GATE 



OR" GAtE 



VERTEP 



NAND GATE 



NOR GATE 



XCLUSIVE NOR 



PRINTED CIRCUIT BOARD IDENTIFICATION 



REVISION LETTER 



PRODUCTION CODE 




HP PART NO, 

MANUFACTURING 
DIVISION CODE 

SERIES NO. 

IMiiy Di* SidtniHiil 
ElidWhuru On Thu Uoaiil) 



REFERENCE DESIGNATIONS 

BKI-KFiKNCK DKSIONATIONS WITHIN ASSKMHLIKS AKK AIJUUKVI- 
ATKI), ADI) ASSKMIH.V NUMIIKK TO ABBREVIATION FOR COM- 
I'l.CTK DESCRIRTON, .JACKS ARK THE STATIONARY CONNEC'IORS 
AND PLUGS ARE THE MORE MOVKABl.E OF TWO CONNECTORS. 

ASSEMBLY ABBREVIATION COMPLETE DESCRIITION 



Ai'i 
AW A I 
NO PREFIX 
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Figure 8-1, Schematic Diagram Notes 
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Tabh a-h Signal Mnemonics 



MNEMONIC 


DESCRIPTION 


A 


Output of Time Interval Unit, A channel, ECL levels. 


R (A0) 
R(A1) 


Non-latched ROM bits that drive Arming Multiplexer select 
lines on Function Selector, TTL levels. 


B 

B 


Output of Time Interval Unit, B channel. ECL levels. 


C 

C 


Output of C module, the carry Input for the FS doc.ide, 
ECL levels. 


CARM 


Active high TTL lino used for module C arming 
measurement. 


CLK 


Clock, Digit address clock to display. TTL levels. 


Data A 
Data B 
Data C 
Data D 


TTL 1-bit BCD code. Data going to display and HP-IB, 


Digit A 
Digit B 
Digit C 
Digit D 


TTL -l-blt digit address code. Controls Interchange 
of data. 


DVM 


Frcnucncy lino counted by Function Selector to give display 
reading. ECL level. 


F Code A (FA) 
F Code B (FB) 
FCodoCIFC) 
F Code D (FD) 


Function code from function switch, TTL levels. 


FS 


Function Selector, 


GOSC 


Gated oscillator, ECL levels. 


HDS 


TTL level high disables synchronizers. 


HDSA 


Used by Option Oil HP-IB Interface to strobe bus data In 
remote listener. 


HL5 


TTL level line used to strobe latches. 


RL (HORN) 


, Latched ROM line which locks open Function Selector 
main gate. 


HPL 


Same as LDP, 


HRD 


High resets decades. TTL active high. 


HRS 


High strobes 4K ROM, HL active high. 


HRTB 


High resets time base, TTL act. ve high. Also resets 
Function Selector, 


R (HTBA) 


Non-latched ROM bit which enables the TTL level Channel A 
signal from the Function Selector to be counted by the 
Time Base, 
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Table 8~1, SIffnal Mnemonics (Continued} 



MNEMONIC 


DESCRIPnON 


RL (HTDB) 


Latched ROM bit which enables the TTL level Channel B 
signal from the Function Selector to be counted by the 
Time Base, 


R (HTI30) 


Non-latched ROM bit which enables the time base to count 
the oscillator output, 


RL(IA) 
RL (IB) 
RL (1C) 


TTL level latched ROM bits that drive High Speed 
Multiplexer select lines on Function Selector, 


L ANN 


Low annunciators, TTL active low turns RHS annunciators 
on, Must bo timed with digit address code to display 
selected annunciators. 


LDDCA 


Low disable Decade Counting Assembly (DCA), TTL active 
low disables DCA so that all DCA outputs are high. 


LDI 


Low disable Indicators. TTL active low blanks RHS 
annunciators and all decimal points. 


LDDI5 


Low disable display, TTL active low blanks display except 
LH5 annunciators. 


LDP 


Low decimal point, TTL active low turns decimal points on. 
Must be timed with digit address code to display selected 
decimal points. 


LDSW 


Low disable switches. The active low disables the FUNCTION 
RESOLUTION and RESET switches. Allows module control. 


LEXT 


Low external, TTL active low disables function and 
resolution switches for external control and lights RM 
annunciator. 


LINH 


Low Inhibit. TTL active low inhibits starting new 
measurement. 


LMG 


Low main gate, TTL active low Indicates main gate open. 


RL (LMGF) 


Latched ROM bit to Function Selector which selects the main 
gate F/F on the Function Selector to establish the gate time. 


LMRES 


Low when reset signal comes from display. Provides power- 
up type reset. 


' LRES 


Low reset, TTL active low resets when FUNCTION, 
RESOLUTION, or RESET switch settings are changed. 
Also resets when DVM switches are changed. Provides 
power-up type of reset. 


R (LST) 


Non-latched ROM line which is high In stop totalize and low 
In start. 


RL (LTOT) 


Low totalize, Latched ROM bit low In totalize mode, 
TTL level. 


LTR 


Low transfer, TTL active low used In DCA, 


MG 

MG 


Main gate. Accurate signal to drive remote gate such as 
channel C, ECL levels. 


OSC 


10 MHz oscillator, TTL level. 
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r,ibtc 8-7, Signal Mnemonics (Continued/ 



MNEMONIC 


DESCRIPTION 


osc 

osc 


100 MHz oscillator, ECL levels. 


OVFL 


Overflow, TTL active low Indicates display overilow. 


RG 


ROM bit. Used to recognize period and Institute hysteresis 
compensation, TTL level. 


RL1 (HEC) 


Latched ROM bit, TTL level enables channel C to strobe Its 
digit onto the bus. 


RL2IBIL) 


Latched ROM bit, High for time Interval average, TTL level. 


RL3 (HDVM) 


Latched ROM bit. Enables DVM to strobe a minus sign on 
the display or blank characters, TTL level. 


RL-i (LTIF) 


Latched ROM bit. TTL level low In time Interval or period 
measurement. 


RL5 (TIO) 


Latched ROM bit, TTL level used to recognize period 
average. 


RL6 (HC) 


Latched ROM bit which turns hysteresis compensation on 
and has a time Interval as opposed to a period measurement 
made by the Time Interval unit. TTL level. 


SRT 


The charge node line that controls the sample rate speed. 


RL (TBA) 
RL (TDD} 
RL (TBC) 


Latched ROM bits that drive Time Base select code Inputs. 


TB( 

TBO 


TTL signal that drives Time Base, 
Time Base scaled output, TTL levels. 


TBS Code A (TBSA) 
TBS Code B {TBSB) 
TBS Code C (TBSC) 


Time Base code Input to ROM controlled by the Time 
Base switch. TTL levels. 


Tl 

Tl 

1 

1 


Tlmr Interval. Output of Time Interval module used In 
time Interval measurements, EGL levels. 
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P/0 Figure 6-7, A1 Motherboard Assembly 
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Figure 6-7, A1 Motherboard Block Diagram 
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Figure a»9, A2 Pov\ier Supply Schematic Diagram 
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Figure 0-15. AlO Synchronizer Block Diagram 
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Figure 3-16. A10 Synchronizer Schematic Diagr 
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Figure 8-17. A11 Digital-to-Analog 
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Figure 8-18. All Digital-to-Anslog Converter Schematic Diagram 















figure S-'19.A12 “A-B“ Channel Block Dtag 




BE P/COMA 
HELAY 



JO 

SVNCM 



f riENUA> 
JTOI? ){),XI0, 

■ XI00,R«,«,' 
-17, KO. 11,3 



lematic Diagrams 








MIW )MI MM 14 r 
>HW lUI MM IT 

ruM aii>)iiTi T 
MUM MQ.IIMI 4 



niotf >*0,11111 i 
»IM MlJIlfl I 




NOKI) 




I IP >IN||0) VIA HOI UNtMO 
4 to MAMMI VIA RUV I.INk II 



II lOAItJillll 

I 10 AlPApitl 
1 10 aiwaiTi 



U MlllHXIO**! tlllllN IHIt 

MItMlY >K >tO>tV|>ltP> >00 
>II(MLV l*UM(R TO >PintVI>T|WI 
rOA COtmiE DtitAIATIIM 

I, IMLtll OIMAtllC IHOIOUDI 
Htlimwt IN Ottill 
OmiTINCt IN r>A>OI| 
iNOOCtiNCC IN lUNNItl 

I, AlUAIIItl'l |N0|t>Tti 
ItMCIID V>).Ut, >VIA>et 
V>IUC (IHIN, »l«At NO 

{>»M)>NCL y»ut |i iikun, 
llii>y e»>clT>Mt la UKD 

4, ».t. MUVI (ilOIN IN 
Ot'tMAoma ii>it 



I* 10 >toi>>ill 
K 10 >IOA»l|| 



IP 10 >iij)npi 



10 tOAIIvillOl 



Figure B-20, A12 A-B Channel Schematic Diagram 
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Figure 8-23, A16 Display Block Diagram 
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ABOUT THIS SUPPLEMENT 

The information in this supplement is provided to correct manual errors and to 
update the manual to instruments contairing changes after the manual print 
date, ' 

Change and correction information in this supplement is itemized by page 
numbers corresponding to the original manual pages. The pages in this supple- 
ment are organized in numerical order by manual page number. 



Manual updating supplements are revised as often as necessary to keep manuals 
as accurate as possible. Hewlett-Packard recommends that you periodically 
request the latest edition of this supplement. Free copies are available from 
all HP offices. When requesting copies quote the model number, print date, and 
part number listed at the top of this page. 



HON TO USE THIS SUPPLEMENT 

Insert this title page in front of the title page in your manual. 

Perform all changes specified for "All Serials", and ell changes through the 
Series Prefix of your instrument or board. 

Insert any coaplete replacement pages provided into your manual in the proper 
location. ' , 

If your manual has been updated according to the last edition of this supple- 
ment, you need only perform those changes pertaining to the new series prefix. 
See List of Effective Pages on the reverse side of this page. Mew information 
affecting "All Serials" will be indicated bye "A" in fr’ont of the page number. 
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, , LIST OF EFFECTIVE PAGES 

(itRRRiRRRRRROMaOKVIRRIRIttKRItRlftttORViMIHIVIIMil 

■ SERIAL PREFIX OR » 



SERIAL NUMBER 



ittin 



PAGES 



# 



All Serials 
2R24 



5-1, 6-5Z6-7, 6-12, 6-23, 7-12 

Tlie following Series 2424 instruments also 
have changes indicated for Series 2444. 
2424A56902 2424A56958 

56909 56960 thru 

56911 56972 

56922 56981 thru 

56934 57001 

56946 57003 and above 



2444 



6-12, 8-29 



\ 






(5328AH99)2424A=16471 , 16515, 16532/2444A= 16688 
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MANUAL CHANGES HOpEL 5328A/H99 ^05328-90101) 



SERIAL PREFIX OR 
SERIES NUMBER 



CHANGES 



Page 5-1. Malntenanoe 



All Seriala 



Table 5-1, HP 5328A Assembly Identification 
>Chonge A8 from 05328-600'l5 to 05328-600i|6. 



pages 6-5/6-T, Table 6-2. A1 Motherboard Replaceable Parts: 



All Serials 



>Change A1CR7 from 1901-00R0 to 1901-0535 DIODE-SM SIG 
, SCHOTTKY, 28480, 1901-0535. 

>Add A1CR17 1901-0040 DIODE-SHITCHING 30V 50MA, 28480, 
1901..0040. 

>Add A1CR18 1901-0016 DIODE-GE 60V 60M/., 28480, 1901-0016. 
>A1CR19 and A1CR20 are Not Assigned. 

>Change AlUIO from 1820-0633 to 1820-2316 IC-DIG HEX DEC. 
>Change A1XU22 from 1200-0549 to 1200-0567 SOCKET-IC 28- 
CONT DIP DIP-SOLDER. 



Page 6-12, Table 6-2, A8 Frequency C Board Replaceable Parts; 

All Serials >Change A8 (05328-60046) SERIES to 2424. 

>Change. A8C2 from 0160-3879 to 0160-4704. 
>Dolete A8C2 016P-4040. 

2444 >Change AS (05328-60046) SERIES to 2444. 

, >Add L5, L6 9170-0029 INDUC FXO BEAD. 



Page 6-23, Table 6-2. Chassis Parts; 

All Ser;iais >Add 2110-0301 FUSE-12A MIN-AX. 



h ■ f 

Page 7-12, Table J-2. A8 ”C« Channel Input Replsceable Parts; 

) 

> All Serials >Change A8 (05328-60032) SERIES from 2424 to 2105. 



Page '8-29, Figure 8-13. A8 Channel C Schematic Diagram; 

I 

All Serials >Changei A8 (05328-60046) SERIES to 2444. 

>Add L5, L6 Ferrite beads to leads of A8C5. 

NOTE 

L5, L6 Fej^rlte beads are factory-selected parts 
I and may not be used in all Instruments, 
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